Crarrer V.—~GENERATING EQUIPMENT.

Dynamos of central stations and electric railways.—
Tt is significant for the purposes of this census to note
the changes which have taken place during the past
10 years in the generating equipment of both central
stations and electric railways. Since these two in-
dustries, aside from the isolated electric plants earlier
referred. to, report practically all the electric gemer-
ating equipment of the country, the figures presented

Table 40 show with a high degree of accuracy the
development of the electrical industries in the United

/

States. There is, it may be observed, a closer con-
nection between the kilowatt capacity of dynamos
and the actual services rendered to the public than is
the case with primary power equipment, for the latter,
particularly in connection with the very large stations
of which water-power plants are typical, may be
used for purposes other than the generation of electric
energy, such as the supplying of mechanical power to
near-by concerns or the furnishing of steam used for
heating purposes.

Table 40 CENTRAL ELECTRIC STATIONS AND ELECTRIC RAILWAYS-—NUMBER, KIND, AND KILOWATT CAPACITY OF
DYNAMOS: 1917, 1912, AND 1807,
Xind of dynamos,
Number
of station: Total.
having Direct current, con- | Direct current, con- | Alternating and poly-
getner~ stant voltage. stant atnperage. phase current.
ating
equhz- o
ment, . Kilowatt Kilowatt Kilowatt . | Kilowatt
Number. capacity. Number. capacity. Number. capacity. Number. capacity.
Total:
2 RN 5,590 15,508 11,919, 186 4,160 944, 870 325 23,753 11,023 10, 950, 463
5,197 1" 401 7 640 755 4 968 1, 161 213 820 82 162 9 613 6 427 390
5,068 1a 207 4 4‘32 641 5 872 1 347 062 1,685 80 092 7 740 3, ()(B 637
5, 243 13,428 8,004, 407 3,195 418,571 308 18,116 0,025 8, 567, 720
4,714 12, 610 5 16.), 439 3,407 432,412 745 43,898 8,468 4,089,199
4,487 12,173 2,709, 225 3,080 400,460 1,685 80,992 6, 808 2,221,713
347 2,080 2,024,779 965 526,390 17 5,637 1,098 2,302,743
483 2,791 2,505,316 1,561 728,801 75 38,324 1,155 1,748,191
569 3,124 1 72.3 416 2,192 941, 502 (O] (15 932 781,014
PR CENT OF INCREASIE,?
1907~1917 ............................................ 13.6 1.4 168. 8 —20.2 ~20, 9 —80.7 —70.7 42, 204,86
7.6 0.7 55, 4 —16.3 -18. 6 —60. 4 -7, 1 14.7 0.4
2.8 0.7 3.1 15. 4 —13.9 —51.3 1.4 24,2 114.0
Central stations:
1907-1617. ........ 16.8 10.3 232.0 —13.2 3.0 —81.7 —~77. 8 45.8 2852
1912-1917. .. 11.2 6.6 741 —0.2 —3.2 —58.7 ~58, 7 17.3 825
1907-1912. .. 5.1 3.6 90.7 —7.4 6.4 —56. —45,9 2.2 11,1
Electric railway. .
1907-1917. ........ —39.0 ~33.4 69.7 ~5iB. 0 B 2 N N U J 178 206.0
1912-1917. ........ I . —28.2 —26.5 16.7 —38. 2 —27.8 .. : —85.3 —4,9 377
190710182, . ot e e eicair e —15,1 —~10.7 45,4 —28.8 —22.0 b 23.9 122.3

1 Not reported separately.

From Table 40 it appears that, while the number
of electric raillways having generating equipment
has rapidly decreased during the decade from 569
in 1907 to 347 in 1917, the number of central electric
stations of all kinds supplied with dynamos has
steadily though slowly increased, the gain being
only 16.8 per cent in 10 years. It is further signifi-
cant to note that, whereas the number of such strest
railways decreased most rapidly between 1912 and
1917 (28.2 per cent). the number of central stations
with generating’ equipment increased most rapidly
(11.2 per cent) during this same period. At the
present time, therefore, the street railways in this
group form only 6.2 per cent of the total number of

A minus sign (—) denotes decrease.

Percentages are omitted when base is less than 100.

stations supplied with generating equipment.
ther examination shows that the decrease (25.5 per

cent) in the number of dynamos for electric railways.

has been almost as rapid as the decrease in the pum-
ber of stations equipped with dynamos, whereas
there hag been a slight increase (6.5 per cent) in the
case of the central stations. In kilowatt capacity,
however, there has been a marked increase during
the decade for both industries, 69.7 per cent for
electric railways and 232 per cent for central sta-
tions. The increase during the past five years,
however, has been very small, 16.7 per cent for
electric railways as opposed to an increase of 74.1
per cent for central statioms.

(63)

Fur-.

The total Lilowatt.
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capacity of all dynamos in 1917 was 11,919,186
and the total number was 15,508. From the figures
given it is evident that electric railways report
13.4 per cent of the number of all dynamos and
24.5 per cent of their total capacity. Further, the
average generating capacity for the street railways
is 8,429 kilowatts per station and 1,406 kilowatis
per machine as opposed to central station averages
of 1,716 and 670, respectively. _

It is scarcely worth while at present to make
any separate study of the different types of dynamos
reported under the heads of Direct current” and
« Alternating current.” While in the earlier days
direct-current dynamos were commonly used for
generating power and for arc lighting, the well-known
advantages which alternating current has over direct
current in the matter of long-distance transmission
and transformation into different voltages, so that it
can be adapted to a wide variety of services, have led
to & rapidly diminishing use of direct-current ma-
chines. It is interesting to find that at present direct~
current constant-amperage dynamos are practically
nonexistent. The actual number of direct-current
generators of all kinds amounts to 26.1 per cent of the
total number of dynamos reported by central electric
stations and to 47.2 per cent of the total number re-
turned by electric railways. Their kilowatt capacity,
however, in both cases forms a negligible part of the
total, being for central stations 4.9 per cent of the total
capacity and for electric railways 18.2 per cent. The
average size of these direct-current gemerators is 125
kilowatts in the central stations and 542 kilowatts in
street Tailways, whereas the average size of the
alternating-current dynamos is for the former 862
kilowatts and for the latter 2,179. Finally, since 1907
the electric railways have been subject to a decrease
of 56 per cent in the number and 44.1 per cent in the
kilowatt capacity of their direct-current constant-
voltage dynamos, whereas for central stations the
decrease in number hasg been only 13.2 per cent, while
there has been a slight gain of 3 per cent in the kilo-
watt capacity, though the latter dropped a little during
the past five years. ‘

Dynamos of commercial and municipal stations com-
pared.—Table 41 shows the number of commercial
and municipal stations having generating equipment,
together with the number and total capacity of all
dynamos. :

From the figures given in Table 41 it appears that
in 1917 the dynamos of municipal plants comprised
25.6 per cent of the total number of all stations (3,437
as opposed to 9,991 reported by commercial stations),

while their capacity amounted to only 6.5 per cent of
the total kilowatt capacity for both groups (582,463
for municipal stations as contrasted with 8,411,944 for
commercial stations). Turther, it is significant that,
while there has been practically no increase in the
number of dynamos in commercial stations, the in-
crease for municipal plants during the past decade has
been 43.5 por cent, and the rate of increase has been
more rapid during the last five years (24.2 per cont)
than during the early five-year period (15.5 per cent).
On the oflier hand, the increase in kilowatt capacity
has been at both periods more marked in the case of
the commercial plants, but the difference has been
most noticeable since 1912, during which time com-
mercial stations report a growth of 76.4 per cent in
dynamo capacity as opposed to only 46.8 per cent
reported by the municipal plants.

COMMERCIAT, AND MUNICIPAL

Table 41 CENTRAL ELECTRIC STATIONS,
Nun}lmr
0 "
CLABS OF BTATIONS, stations |  TokM Total
having nm(x)l[ber kllo\ﬂf\tt ]
gener- dyna- |Copacity o
nling s dynamos.
equip. | oS
ment.,
Total
PN 5,243 13,428 8,004,407
4,714 12,010 b, 106, 430
4,487 1 12,173 | 2,700,225
3,417 0,001 | 8,411,044
3,205 0,848 1 4,708,702
) 0,778 | 2,600,200
1,820 487 182,403
1,449 2,707 300,877
1 2,305 200, 016

IER CENT OF INCREASE.

Total: ‘
1007-1017.... 16.8 10,3 232.0
1012-1017..... 11.2 0.6 4.1
19071012 6.1 3.0 0.7
Comlr&r))(%rc]lgll_:,

G O P 1 2.2 230.4
10022007 e ( )4.7 1.5 0.4
30072012, 0 es e e e ae e e aaae m 0.7 0.7

Munll&%%)n]l . .

G 1 J ! 43.5 18,7
T 2101 e e e e s ¢ 2)0. Q 4.2 445, :‘
b e 28 £1) b PN (1) 15.6 80.8

1 Figures not nvallable,

Though the figures no longer have any vital sig-
nificance, it may not bo amiss to call attention to the
fact that in 1917 direct-current generators formed 26.4
per cent of the number of all dynamos reported by
commercial plants and 25.2 per cent ol the number
reported by municipal plants. The relative kilowatt
capacity of these dynamos is, respectively, 4.7 and 7.5
per cent of the total capacity reported by each group
of plants. | In 1912 municipal stations reported 807
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direct-current generators having a capacity of 44,564
kilowatts, while commercial stations reported 3,345
with a capacity of 431,676 Lilowatts. Five years
later, however, the former reported 866 direct-current
machines with a capacity of 43,864 kilowatts, while
the latter returned 2,637 generators of this type with
a total capacity of 392,823. These figures, accord-
ingly, indicate a decrease of 21.2 per cent in the num-
ber of direct-current dynamos reported by commercial
stations and an increase of 7.3 per cent in the number
reported by municipal plants; but each group shows

some decrease in the kilowatt capacity, the former 9 -

per cent and the latter 1.6 per cent. Many plants, of
course, reported both alternating and direct current
dynamos. There were, however, eight states—New
Hampshire, Vermont, Rhode Island, Colorado, New
Mexico, Arizona, Utah, and Nevada—in which munici-
pal plants reported no direct-current generators, while
in one state—Nevada—no such equipment was found
in commercial stations.

In Table 42 is given the average kilowatt capacity
of dynamos per station and per machine for the years
1917, 1912, and 1907. The averages per station are
based upon the number of stations which reported
generating equipment and not upon the total number
of stations, many of which in 1912 and 1917 had no
generating equipment. TFor 1907, however, it is now
impossible to secure separate figures for commercial
and municipal stations which had no equipment;
hence for this year the averages for the two groups are
based on the total number of stations reported, which
was not widely different from the number having
generating equipment,’

Tablo 42 COMMERCIAL AND MUNICIPAL CERTRAL ELECTRIC STA-
TIONS—AVERAGE XILOWATT CAPACITY OF DYNAMOS
PER STATION AND PER MACHINE,
AVERAGE KILOWATT ; -
CAPACITY, Total. Commerclal, Municipal,
1917 | 1912 | 1907 11 1917 | 1912 | 1907 | 1917 | 1912 | 1907
Perstation.............. 1,716 (1,006 | 604 {12,462 {1,461 [1722 | 319 | 274 [ 1167
Permachine.......v.c..- 670 | 410 | 223 842 | 484 | 256 | 169 | 143 87
Alternating and poly-
hasecurrent......] 862 | 8654 | 326 ||1,000} 667 | 384 | 200t 180| 113
Zirect current........ 125 [ 115 91 || 149§ 129 | 100 51 55 48

1 Avorage for 1907 is based on the total number of stations, both with and without
generating equipment,

It appears from Table 42 that for all plants the
average capacity per station has increased from 604
kilowatts in 1907 to 1,716 kilowatts in 1917, a growth
of 184.1 per cent. The average capacity per com-
mercial station practically doubled between 1907 and
1912, while during the next five-year period there was
an increase of 68.5 per cent, from 1,461 to 2,462.
Municipal plants during this same period experienced

153666 °—20——>5

a growth of only 16.4 per cent, from 274 kilowatts
in 1912 to 319 in 1917, The average size per machine
has also shown a rapid increase during the past 10
years, particularly for commercial stations. In this
group the average has increased from 256 to 842, or
228.9 per cent. Municipal plants, however, show a
growth of less than 100 per ceut, from an average of
87 kilowatts in 1907 to 169 tn 1917. Further, it may
be observed that alternating-current dynamos show
a much higher kilowatt capacity per machine than do
the direct-current dynamos. TFor commercial sta-
tions the figures for 1917 were, respectively, 1,090 and
149 kilowatts. The increase in the average capacity
of alternating-current dynamos was for commercial
plants 63.6 per cent between 1912 and 1917 and only
16.1 per cent for municipal plants. There has been
no significant change in the average size of direct-
current generators during the period.

The foregoing figures clearly indicate the rapid
growth in size of stations and in the installation of the
larger and more economically operated generating
units for commercial plants during recent years.
Municipal stations, on the other hand, have apparently
confined themselves to the smaller units and have not
been securing many of the gains which scem to come
from combinations in the other group.

Dynamos, by geograplic divisions and states and by
ktlowatt capacity—Table 43 shows the total kilowatt.
capacity of dynamos for the different geographic divi-
sions and states, the actual and percentage increases
since 1907, and the per cent distribution. The Middle
Atlantic and East North Central divisions together
have at the last three censuses reported approxi-
mately 50 per cent of the dynamo capacity retwrned
by all central stations. However, the most rapid rate
of increase in dynamo capacity during the past 10
years is found in the East South Central division. In
this division also there has been relatively the greatest
increase in the percentage distribution of dynamo
capacity as compared with the other divisions.

Among the several states, New York has led at all
periods, reporting a dynamo capacity of 1,202,804 in
1917. This state was followed by Pennsylvania
(910,434 kilowatts), California (817,194), and Ilineis
(737,621). New York alone reported 13.4 per cent of
the total capacity for the United States, and these
four states together report 40.8 per cent of the total
capacity. There are also three other states which
have a large dynamo capacity—Massachusetts.
(478,933), Michigan (451,276), and Ohio (420,481).
Following this group there are three other states—
Wisconsin, New Jersey, and. Indiana—with a total
capacity of somewhat more than 200,000, but no
other states report so much as 200,000 kilowatts.
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CENTRAL ELECTRIC STATIONS—TOTAL KILOWATT OAPACITY OF DYNAMOS, BY
. STATES: 1917, 1912, AND 1907,

GEOGRAPHIO DIVISIONS AND

Table 43

TOTAL KILOWATT CAPACITY OF DYNAMOS,

PER CENT DISTRIBUTION,

Actual Por cont of
DIVISION AND STATE. Inerease: incroase:
1917 1912 1907 19071917 | 18091917 || 44 1912 1007
TNITED STATES. . e neomsieeneeeraemsaessenaaaenneees 8,004,407 | 5,165,430 | 2,700,225 6, 285, 182 232.0 1200, 0 100, 0 100,0
GDOI(\];RAP]I]HC lIT’IVdX.SIOI‘TS' 51
W BIEIBIA - vevve e oeeeen e e ee e emnmnaaneeeansean 918,152 4,889 980, 388 628,704 217. 10,2 0. .
Middle Atlantia. o o 2,362,750 | 1,378,811 765, 140 1,507, 610 S0u 26,3 én.g 52;
Wast North Ceniial, 2080840 | 1,204; 528 g0, 760 1,530, 080 273.3 2.2 23 20.7
West North Central. " 780,138 404,172 245, 252 534, 8K 218.1 8.7 .8 0.1
South Atlentio. ... 735, 619 415, 520 195,300 540, 310 276,60 %2 8.0 12
Tast South Central. 366, 532 150, 042 77,059 280] 473 375, 8 1.1 2.9 2.8
‘West South Central. 249, 375 158, 360 88, 010 155, 405 %6 2.7 4.1 3.3
Mountain. ...... . 533, 907 961, 119 151,032 3852, 005 563, 6 5.9 3 5.0
Pacific. .... 964, 986 677, 080 337, 375 627,011 186, 8 107 131 12.5
NDWMIJNGLAND'
......................... 03,242 58,767 0, 200 93, 052 01,0 . .
New 1fa Hampshire. . 65, 560 57,708 31,017 33, 543 Phowt 7 s 10
Vemont. ... 51,751 29,408 1) 854 20, 87 136.8 5B 5.7 7.0
Massachusdlts 478, 033 952, 732 135, 924 343, 000 2594 62,2 0.1 4.0
odle Tsland . . 106, 017 a8, 500 21, 040 84077 403.9 11,5 7.5 7.3
Comnectieut.. . . .. 1 Il LI 162, 649 7, 655 30,363 113, 280 287, 16.6 15.1 13.8
MI‘DII%LE x;.rfrr.,]mnc: '
ew York 1,202, 804 772,030 482, 5
New Jersoy . . ' 240, 521 179,’ 477 70,5 o 232 4 o] 308 ;m}?) G'?J'g
Permsylvenia. | 010) 434 427, 304 219, 543 07, 801 328, 4 385 3.0 2.8
490,481 244,182 126,533 203 39, ¢ g
227, 895 135, 801 812 570 148 bt o 2o 3 TR
: 737, 621 7707 200, 226 B2K, 305 262, 5 35.3 3.7 7.4
%dviicsgjo%lﬁ I :212;, i 23;1 74 10, 7t 'a%o,m\g 343.7 21.0 20, 182
; 211,03 520.6 121 8.2 7.3
WEST NORTH CENTRAL: .
3 102, 854 93, 02 5 : 3
1o | ég gég gedel  wel ®E By Bd
20, 041 10, 524 5,819 ?ﬁ’ %9 Y X 2 7 23
24,323 o0, 032 10, 046 14271 142, 1 31 5.0 11
78,927 34, 536 20! 041 58, 180 200, 3 10,0 8. 842
143,874 69, 205 30, 807 113, 007 373.1 18,4 7.1 124
SOUTH ATLANTIC
Dggxﬁe Dlstrict of Columbia, and Maryland 131,288 80, 887 62, 950 (8, 332 108, 5 17.8 21,0 32,2
...... 'y Ut s L + . Ly
Ve lgg oz 40, 512 105 56,718 10,8 0.0 0.7 4.7
West Virginia 103,011 20,772 14, 720 88, 855 003, 6 14.1 7.2 7.6
North Carolin 53, 43, 13 11 1390409 | 1,002 R 20,0 10,4 7.1
South Carol 1;2 20 132,408 b1, 271 107, 981 210. 21.6 350 2.3
wan  mmloows) RR M) W) W w
8 f 384.5 5. 6.7 40
EAS;{ St:stu'rlx(r CENTRAL: ,
BIBUOKY e oo e e e et ee e e e e e e eeaneenas 80,442 54,062 2
E?ﬁﬁ’;;fﬁe }gg s 4D)640 28 ‘lﬁ({ 13.(4’ o %%gsg §33 3‘;‘1’ g”
Mbestemippd L {4t o155 Rt dnwe)owwe gl ol o
. ) . . 4.0 12,
Wzir Eovm CENTRAL: ’
B L¢3 L T Y
Arkansas, e gg o3 18,338 9,078 15, 936 157.4 10.3 10.3 10,9
Louisiona..... ) 10)169 15,176 10,587 00.8 10.0 12:1 11
TOXBSe vuenenanannnn Ceeamaerranaarmaanaas ! 15a00 42,254 22.8 2.8 2. 17.4
L 133, 917 B4, 564 48558 85, 350 175.8 55.3 t3.4 54, 6
MOUNTAIN:
Montana
182, 079 74,398 :
w%%gdi'ﬁg::ﬁ 37,103 35, 656 3’?1 00 1%3 o s 554 iy 22
Sl vl gn BRLOAN 4 gl
ew Mexico. ! " 17.8 ' 9.
o exico. 12,13 1981 3,78 & 924 235.5 5 1 5t
o 02 14,720 o030 1?32, 03 440, 1 5.0 5.7 4.3
g ) ) 707 4987 2.6 14,5 2.2
- 12,363 10,513 , 690 0,603 117, 2.3 4.0 3.8
Washington.._.......
............ 99,875 57,288
83%31{1&}{.'3312222..............ZZ'CIZ"'Z'Z" ................ 8‘%;’917 32,410 gg’ggg ?%’g% 298 12:3 % 18;
USRS 1104 588, 281 238) 480 518,714 242.7 8.7 80.8 0.7
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The actual increases in dynamo capacity during the
decade have been greatest in New York (720,773),
Pennsylvania (697,801), California (578,714), and
Illinois (528,395). During the past five years also
the most marked increases have taken place in Penn-
sylvania (483,130) and in New York (430,774), while
four other states—Illinois, California, Massachusetts,
and Michigan—show increases ranging between
200,000 and 260,000 kilowatts.
of increase during the decade, as well as during the
past five years, was found in North Carolina and in
Alabama,

In Table 44 (p. 68) are shown the number and

The most rapid rate

EQUIPMENT. : 8T

kilowatt capacity of central electric stations, grouped
according to their total kilowatt capacity, both for the
United States and for the various geographic divisions,
for 1917, 1912, and 1907.

It is significant to find that while the total number
of stations supplied with' generating equipment has
increased only 16.8 per cent during the decade, from
4,487 in 1907 to 5,243 in 1017, the number having no
generating equipment has increased during the same
period from 227 to 1,299, or 472.2 per cent. So far

"as the United States totals are concerned, it appears

that the number of stations having a capacity under
200 kilowatts has been at all times most numerous,
though the total capacity of this group has always -
been very low. There has not, however, been any
marked difference in the aggregate kilowatt capacity
of stations in the three lowest groups. There has
been since 1907 a slight increase in the number of
stations in the lowest group (10.2 per cent), but there
has been a corresponding decrease in the kilowalt
capacity (10 per cent). During the past five years
there has been & slight decrease in the number of
stations with a capacity between 200 and 500 kilo-
watts as well as in the number of those grouped be-
tween 500 and 1,000 kilowatts. During tho same
time the total capacity of these groups has remained
practically stationary. The only marled increase
hoth in number and in kilowatt capacity has been in
the group reporting 5,000 kilowatts or more. In
this group the kilewatt capacity has doubled during
the last five years and quintupled during the decade.
An examination of the different geographic divisions
discloses the fact that, while in most cases there has
been a decrease in the number and kilowatt capacity
of the smaller groups of stations, the West North
Central, South' Atlantic, and West South Central
divisions have shown a marked increase for the dec-
ade in the number of stations reporting less than
200 kilowatts, 71.2, 54, and 43.7 per cent, respectively.
In the next group also the West North Central division

shows a 65 per cent increase in the number of stations

and 70 per cent increase in total capacity, These
figures indicate the rapid growth of small generating
stations, largely under individual, firm, or munieipal
ownership, in the divisions mentioned. The rate of
increase in the total kilowatt capacity of the highest
group of stations since 1907 has been greatest (2,528.2
per cent) in the East South Central division, which
in 1907 reported oniy 1 station with a capacity of
11,100 kilowatts. This division is followed in rate
of increase by the West South Central (852.2 per cent),
the New England (584 per cent), the East North .
Central (569.9 per cent), and the Mountain (497.8
per cent).
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CENTRAL ELECTRIC STATIONS—NUMBER, BY DYNAMQO CAPACITY AND BY GEOGRAPHIC DIVISIONS: 1917, 1912,
’ AND 1907.
Table 44 STATIONS GROUPED ACCORDING TO DYNAMO CAPACITY.
NUMBER OF
STATIONS. ] ‘Under 200 kilo- | 200 and under | 500 and under | 1,000 and under | 2,000 and under | 5,000 kuowam
‘Total. watts. 500 kilowatts. | 1,000 kilowatts. | 2,000 kilowatts. | 5,000 kilowatts, and over,
DIVISION ! AND CENSUS YEAR. - )
av-
ing no | Num- Num~ Num- Num-| Num- Num- Num-|
Total, | Ee0er-|| ber Kilowatt || ber |Kilowatt| ber |Kilowatt| ber | Kilowatt{ bor | Kilowatt | ber | Kilowatt| bor | Kilowatt
otal ating |l of sta-| capacity. | of sta-| capacity. |of sta- capacity. [of ste-) capacity. {of sta-| capacity. |of sta- capacity. of sta-| capacity.
equip- || tions. tions, tions. tions, tions, tions, tions.
ment,
UNITED STATES:
O17..oovinann.. , 542 | 1,200 || 5,243 | 8,904,407 || 8,348 | 236,216 | 8901 273,224 | 335 | 226,087 | 242 | 336,680 | 182 | 577,120 | 237 | 7,345,171
1902...0.00neee. .), 221 507 || 4,714 5 lﬁa 439 5 902 200 571 948 278, a06 | 837 228 885 | 214 | 301,405 | 152 | 464,003 | 161 3, 040 990
L2 1 4,714 227 || 4,487 2 109 225 || 8,038 262 601 821 | 246,015 ] 269 182 664 | 160 | 228,313 | 115 356 821 %L, 432 811
Por cent of in-
crease i—
1907-1917........ 38.8 | 472.2 16.8 232.0 10.2 —10.0 | 9.5 10.0 | 24.5 24.3 | 43.2 47.5 | 58.3 6L.7 |eesrns 412.8
1912-1917........ 25.3 | 156.2 11,2 74.1 15.4 —5.7 |—6.2 —2.31-0.8 —-0.8 [ 13.1 1L7 | 10,7 24,1 | 47.2 1007
1907-1912........ 10. 8 | 123.3 5.0 9.7 1] —4.5 —4.6 | 15.5 13.2 | 25.3 25.3 | 26,0 32.1 | 32.2 30,3 j..ou.n. 154.1
NEW ENGLAND,
1017 e 383 128 255 018, 152 82 7,146 44 13,985 31 20,734 39 52,071 26 98, 088 33 725,528
1012, e ciienaeat 368 77 201 514, 880 102 9, 609 64 20, 300 39 27,255 36 50,260 26 79,047 24 328,418
1907. . e ves 3065 37 328 280,388 147 13,760 74 24,544 41 27,867 35 .)0 415 22 86, 725 9 106, 077
Per cent of {ncroases— .
J3 1 ~22.3 217.3 ||—44.2 —48.1 3.3 |...... 47.9 |...... 584.0
1912-1917. . (evieeannns Jl—12.4 78.3 {[—19. 6 ~25.6 3.0 |...... 24.8 |...... 120. 9
1907-1912. ..o iiaiatls -—11.3 77.9 )|—30.6 —30.2 —0,3 [...... 185 1...... 200.6
MIppLE A'ELANTIC.
veemaeraaan - 679 179 500 2,362,759 191 17,602 126 37,032 52 34,308 43 58, 500 31 03, 947 571 2,120,200
1912 ................... 660 99 570 1,3/8 811 249 23,823 144 43, 851 66 46,037 43 61 815 36 108 018 32| 1,005,287
1007 e iaaenaea 705 62 0643 765,140 334 31,928 160 46, 459 72 50, 424 41 52 574 28 82 889 18 500, 866
Per cont of increase 2— .
~I017. s 208.8 ||—42.8 —44,6 |—16.0 1.3 |...... 13.3 [ieeenn 323.3
1912-1917. . aveaal s 1.4 |-23.3 —25.7 |—12.5 =54 [ceuuen ~13.0 |ieuaan 93, 6
1907-1912..... PP 80.2 {|—25.4 —25.4 0 176 |oneens 30.3 |...... 118.7
EasT Norti CENTRAL:
1917 304 || 1,081 | 2,089,849 660 G0, 470 208 63, 872 73 49,778 50 79,705 35 | 115,443 49 | 1,730,581
260 106 || 1,154 | 1,204,528 723 04,803 | 241 | w0, 7821 76| 50,200 | 54| 7376 | 30| oso47| 20 846, 200
1907 1,205 21 || 1,274 559, 760 806 79 935 | 220 66,357 | 70 47,633 34 41,158 | 22 66,334 13 258, 343
Per cent of increase 2— '
1907-1917. c.oinnnanan., [i 3 1 I —-15.2 273.3 ||—27.2 -36.9 | —9.2 03.6 1...... 74.01...... 569.0
1012-1017, 0 eeiaannnnn.s 0.0 186.8 || —6.3 3.5 || —8.7 —22.2 |—13.7 B.7 [eeennn 19.1 (...... 1045
1907-1912. 0 cviieinannns =2 T el 94 115. 2 ||—20.2 —18.9 5.2 8.1 [.ennen 46,1 |oeunn. 227, 6
‘West Nortt CENTRAL:
treneerssseceaacsss| 1,730 324 || 1,406 780,138 || 1,063 04,744 | 193 58,359 62 42, 807 43 062, 680 20 80, 413 10 471,086
1912, 57 1, 020 404 172 7(:0 60 340 | 166 47 739 54 36,761 16 23,532 12- 36, 515 12 109, 285
1907 12 788 24.), 621 51,’56 117 34 327 25 15,714 13 17,798 b 15,420 7 110, 437
....... 78.4 218.1 L2 25.6 | 65.0 172.8 .. ... 262.2 |...... 421,56 |...... 320. 5
47.8 03.0 30.9 7.3 18.3 16.8 l(;(}. L: 3 PR 120. 2) ...... 136. 4,
20,4 04.8 22.4 17.0 | 41.9 32.2 ... . 136,8 |...... 80.5
586 735, 619 385 27,452 1 108 32, 067 33 23,188 13 18,900 23 068, 802 23 567,122
458 | 415,520 || 278 | 24,825 | 07| 31313 | 28| 180053 | 17| a2iao4 | 13| sygar| 15| 282207
376 195,300 250 2,1 90 ,663 | 11 7,666 § 10| 13,758 8| 91,834 7 103, 419
....... 55,0 270.6 54,0 23,8 |easenn 20.3 |...... 202.9 |...... 23.5 |.evues 2180 |...... 448.4
27,7 77.0 38.5 0.6 0.9 22.3 |...... —24.1 |...... 92. g ...... 100, 9
21.8 112.8 11.2 1.9 f...... 147.6 |...... 62.8 |...... 85.2 [...... 173.0
386 366, 532 201 10 7,135 11 16,003 5 14, 875 10 291,728
322 150 042 216 15 0, 900 8 11:384 [ 17 712 8 72 025
282 77 059 219 7 4,961 3 4,795 i 23 524 1 11 100
1907-1917 36.9 375. 6 32.9 43.8 |...... 2837 [...... —36.8 [...... 2,528.2
1912-1017 19.9 144.3 || 34.7 —34.6 |....00 40.6 |......{ —18,01{...... 3050
1907-1912 14.2 94.7 )| —1.4 119.7 |...... 137.4 |..... . ~24.71...... 548.9
503 242,375 447 27 18,034 16 23, 756 12 42,847 9 99, 982
498 158, 360 362 24| 15,175 1 11| 16007 9| 30,172 5 42,549
392 ) 31 13 8, 865 8 12,125 ] 18, 608 2 10, 500
51.3 172. 6 43.7 . 103.4 |...... 3 vee N 3 PO .2
19.1 53,0 23.5 3 95. : ligg ...... }lsgg 0
27.0 781\ 16.4 62.11...... 305, 2
337 70 207 533,997 143 96,172 3 442,102
250 34 || 216 261,119 | 107 21200 3 175 902
219 23 196 lal 032 119 31,067 6 73,950
. .- 83,9 | ... 36.2 263.6 20.2 —15.8 |...... 497.8
1912-1917. . 23.6 104.5 || 33.6 2. 2 ...... 1513
1907-1912. ... o.aaaals 10.2 72,9 [I—10.1 —a1g |l 1379
'PAC[FIC:IQH 084 986 86
, v 35, 933 24 896, 772
677,080 | 105 39’ 85 | 20| 598057
337, 375 131 2.)8 119
186.0 ||—34.4 !
42,3 ||—18.1 233:;
101.0 ||—19.8 132.0

1 See p. 18 for states composing the several geographic divisions.

2 A minus sizn (=) denotes decrease.

Percentages are omitted when base is less than 100,
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Perhaps a tabular view of the percentage distribu-
tion of generating stations according to kilowatt
capacity reported will best show the relative impor-
tance of the different groups. From Table 45, ac-

cordingly, it appears that the number of stations:

reporting less than 200 kilowatts forms at present
63.9 per cent of all generating stations, but this group
reports only 2.6 per cent of the kilowatt capacity.
There have not been marked changes in the relative
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number of stations in most groups, except in that
reporting more than 5,000 kilowatts. Stations of
this size formed only 1.7 per cent of the total in 1907
and 4.5 per cent in 1917, In total kilowatt capacity,
however, there has been a rapid decrease in relative
importance for every group except the highest, which
has increased from 52. 9 per cent in 1907 to 81.7 per cent.
in 1917.

Table 45

PERCENTAGE DISTRIBUTION OF GENERATING STATIONS, ACCORDING TO KILOWATT CAPACITY OF
DYNAMOS AND AVERAGE KILOWATT CAPACITY PER STATION: 1917, 1812, AND 1907, .

Under 200 200 and 500 and 1,000 and 2,000 and 5,000 kilo-
Census kilowatts under 500 under 1,000 under 2000 under 5,000 watts and
year, . kilowatts, kilowatis. kilowatts. kilowatts, ovor,
Num- | Kilo- || Num- [ Kilo- || Num. | Kile- | Num- | Kilo~ || Num-~ | Kilo- || Num- | Kilo.
berof | waft | bDerol | watt || berof | watt || berof | watt || berof | watt || berof | watt
sta- |capac- sta- |capac-| sta- [ eapac-|j ste- | capac. sta- | capac- sta- | capac-
tions, | ity. tions, | ity. tions. ity. tions, ity tions. | ity. tions, ity.
Per cent of total stations with generating equipment.....| 1017 63.9 2.6 3.0 6.4 2.5 8L.7
1912 61.8 4.9 5.4 7.1 4.4 70.5
1907 67.7 9.7 9.1 6.0 6.7 52,9
Averagestatlon capacity. et iiren i e e e aeaa 1017 ! 03 Ifeeevnnn. @78 20,992
1912 806 1. 204 Yf.enenin 679 22, 615
1907 86 300 fJeeveen.. 679 19, 104

It is interesting to note the average capacity of
stations grouped according to size. As has already
been pointed out, the average capacity per generating
station increased from 604 kilowatts in 1907 to 1,716
in 1917. The average capacity of those numerous
stations in the lowest group was in 1917 only 71 kilo-
watts, a decrease of 15 since 1912, This is almost
unbelievably low; yvet 63.9 per cent of all generating
stations in the United States were of this average size.
In the next four groups there has heen practically
no change in the average during the past 10 years.
In the highest group, however, the increase in size has
been very marked, particularly between 1912 and 1917,
when the increase from 22,615 to 30,992 kilowatts
amounted to 37 per cent. Finally, the average
capacity per station in this group is highest (37,366
kilowatts) in the Pacific division. Next in order
come the Middle Atlantic (37,198), the Kast North
Central (35,318), and the Mountain (34,008). The
division reporting the lowest average capacity of
stations in this yroup is the West South Central, with
only 11,109 kilowatts. The others range between
20,000 and 30,000 kilowatts.

Dynamos classified according to motive power used.—
In the present census an attempt was made to secure
the number and total capacity of dynamos operated
solely by water wheels or turbines as contrasted with
the number and capacity of those operated by other
kinds of primary power. While it was in some
instances practically impossible for stations to malke
a proper classification on this basis, due to the fact
that the same dynamo would be operated at certain
times during the year by water power and at other
times, when the water power was low, perhaps by
steam, the figures can not be taken as absolutely

accurate, but they do indicate with reasonable clear-
ness the extent to which water power is used in the
generation of electric current. It should be noted that.
many water-power plants have a primary horsepower
somewhat in excess of that which is needed for the
operation of their dynamos, due to the fact that they
have anticipated future developments in the electrical
industry or because they are engaged in furnishing
mechanical power to other concerns. Hence it is to
be expected that the proportion of the total dynamo
capacity reported as operated by water power will be
somewhat less than the proportion which the primary
water power returned bears to the total primary
horsepower of all kinds.

The relative number and capacity of dynamos
operated by water power, together with their average
capacity, are compared in Table 46 with the data for
gcnerators operated by other kinds of power.

‘Table 46 CENTRAL ELECTRIC S’PATIONS——DYNAMOS CLASSIFIED
ACCORDING TO PRIMARY POWER USED IN OPER~
ATING: 1917,
Operated by erated by :
water power. ot er power. | || AVerago size.
Oper- | Oper-
Num- | Kilowatt|| Num- | Kilowatt alt;;d u]‘;c)z,d
ber, |capacity.ll ber. [capacity. water | other
power.{power.
Total...ocoooiiiiiis 2,877 12,785,807 || 10,551 |6,208, 510 968 588
Commercial.................. 2,640 (2, 661,820 7,345 5,750,124 | 1,006 783
Municipal. ...l 231 124 077 3 200 458 386 837 143
PER CENT DISTRIBUTION.
Totaleeeoveienineaaenn 21,4 31.0 78.06 69.0 l ....... i .......
Commercinl..co.ooooooLoo., 26. 6 81.6 73.5 8.4 Hooveoonnnnns
Municipalevseeceerencncaaannn 6.7 21.3 93.3 T8.7 laeeceedlenennns
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It is found from Table 46 that for all stations 2,877
machines having a capacity of 2,785,807 kilowatt
hours were operated by water power. These units
form. 21.4 per cent of the total in number and 31 per
cent in kilowatt capacity. In average size, however,
it appears that this group of dynamos is 64.6 per cent
larger (968 kilowatts) than the average for those
operated by other power (588 kilowatts). It is
further interesting to find that commercial stations
reported 26.5 per cent of their total number of
dynamos and 31.6 per cent of their capacity as oper-
ated by water power, whereas the dynamos so operated
by municipal plants comprised only 6.7 per cent of
the total number which they reported and 21.3 per
cent of the capacity. Finally, the average size of
dynamos operated by water power is for commercial
plants 1,006 kilowatts, or 28.5 per cent greater than
the average size of machines operated by other power,
Municipal plants, on the other hand, report an aver-

age size of 537 kilowatts, which is 275.5 per cent’

larger than the average for wunits operated by other
sources of power. In this connection it ghould be
recalled that the proportion which the horsepower
of water wheels and turbines bears to the total pri-
mary power reported in either case is for commereial
stations 33.8 per cent and for municipal plants 23.3
per cent, :
Generating equipment not in use.—Before leaving this
subject attention should be called to the fact that
most large stations have a certain amount of reserve
generating equipment which is not necessarily used
much of the time. It frequently happens that
antiquated equipment will accordingly be retained for
use in cases of emergency resulting {from breakdown,
etc. Naturally, it is impossible to know what pro-
portion of totals dynamo capacity is represented by
such machines. Data are available, however, in the
case of those plants which, while having generating
equipment, did not utilize it during the year. In 1917
there were 119 of these—70 commercial and 49 munici-
pal. In 1912 there were 45 commercial stations and
23 municipal stations which did not use their generating
equipment but purchased all current sold. The total
dynamo capacity reported by such stations in 1917
was 50,984 kilowatts, an average of 428 kilowatts per
station as opposed to the average for all generating
stations of 1,716 kilowatts, which is about four times
as great. That these stations were relatively unim-
portant is further indicated by the fact that, while
they comprised 1.8 per cent of all stations in the
United States, their output, which was entirely pur-

chased current (177,983,122 kilowatt hours), was less
than six-tenths of 1 per cent of the total output, both
generated and purchased, for all stations, It is not sur-
prising to find a slight growth in the relative number

~of such plants since 1912 (from 1.3 per cent to 1.8 per

cent of the total), due to the fact that many have found
it more economical to purchase current than to con-
tinue generation when the price of fuel is so high.
It should further be remembered that many plants
which have once generated current, upon ceasing to
do so frequently sell their equipment. Hence the
figures here given indicate only in the vaguest sort
of way the number of plants which have ceased to
generate current. Finally, it should also be noted that
all of those plants which during the year generate any
current, no matter how little, are included as generating
stations. Many of these, however, had a large amount
of equipment which was idle practically all of the
time and which may eventually be discarded
altogether. )
Stations without generating equipment.—Those cen-
tral stations which purchase all of their current com-
prise not only the relatively small number which have
generating equipment not in use, but also the much
larger group having no generating equipment what-
ever. These in turn were in some cases formerly
generating stations which have now disposed of their
equipment, though in a majority of instances they
were no doubt originally constructed merely as pur-
chasing plants. Whatever may have been their
ancient history, the number of stations without
generating equipment has increased with great rapid-
ity, both absolutely and relatively, between the
different census periods, and particularly since 1912,
In 1902 there were 78 such stations, or 2.2 per cent
of the total number. The figures had increased by
1907 to 227, or 4.8 per cent of the total, a growth of
191 per cent. By 1912 there had been a further
increase to 507, or 123.3 per cent, equal to 9.7 per cent
of all stations. In 1917 the number of stations with-
out generating equipment reported was 1,299, or 19.9
per cent of the total. This was a growth of 156.2 per
cent during the five-year period and an absolute in-

crease of 792,

An examination of Table 47 shows that the number
of municipal plants without generating equipment
increased at a more rapid rate (335.4 per cent) than
did commercial plants (104.8 per cent). While there
were 113 of the former without generating equipment
in 1912 and 492 in 1917, there were 394 and 807
corresponding commercial plants reported at the same
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dates. TFor commercial and municipal stations com-
bined the number of plants in this group is highest
in the West North Central division (324) and in the
East North Central division (304), while the lowest
number is to be found in the East South Central (24)
and the West South Central (43). .Relative to the
total number of stations reported in the various
divisions, the number having no generating equip-
ment is highest in the New England division (33.4 per
cent), followed by the Pacific division (33.1 per cent),
the Middle Atlantic (26.4 per cent), and the East
North Central (21.9 per cent). It is further interest-
ing to find that commercial stations report the highest
number without generating equipment (187) in the
East North Central division. This is followed by the

Middle Atlantic (155) and the West North Central

(137).  Municipal plants, on the other hand, show the
highest figures in the West North Central (187), fol-
lowed by the East North Central (117). The rela-
tively highest number of such plants was reported
by commercial stations in the New England division,
where they comprised about 30 per cent of the total
number of commercial stations in the division, fol-
lowed by the Middle Atlantic division, with nearly 28
per cent, whereas municipal plants show the highest

proportion, almost 48 per cent, in the Pacific division, .

closely followed by the New England division, with
" about 46 per cent.

EQUIPMENT.
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TOTAL NUMBER OF
CENTRAL ELECTRIC STATIONS, AND NUMBER HAVING
NO GENERATING EQUIPMENT, BY GEOGRAPHIC DIVI-
SIONS.

COMMERCIAL

AND MUNICIPAL

‘Total. ‘\ Numbor of stations.
DIVISION 1 AND CENSUS No genor- ]
'E All stations. | ating cquip-|| Commercial. | Municipal,
ment.
No No
. _ oner- gener-
1\{)1;1;1 ‘\{}Eﬂ‘ Total gating Total.| aling
. * . *fequip- equip-
total. ment. ment.
...l 6,542 1,200 L 19.0 1 4,224 | 807 | 2,318 402
.| 5,221 507 | 9.7 |] 3,650 | 394 | 1,562 113
283 128 ‘ 311 a5 72 33
368 ki 311 061 57 16
679 179 556 155 123 24
664 99 ] 148 567 92 102 7
.4 1,385 04 ) 21.9 818 187 507 117
.| 1,200 106 | 8.4 786 82 474 24
1,730 324 1 18.7 ‘ 970 137 760 187
1,017 57| 5.3 678 37 300 20
728 . 143 | 10.6 398 72 330 71
5121 9.8 54') 10,5 308 31 204 2
410 6.3 24| 6.9 256 17 154 i
330 6.3 81 2.4 202 [ 128 2
(G368 9.7 43 6.8 445 32 191 11
507 | %7 91 1.8 386 7 122 2
337} 5.2 70 { 20.8 264 51 73 19
250{ 4.8 34 [ 13.6 211 28 39 G
254 | 3.9 84133.1 206 61 43 23
248 | 4.8 63 ] 25.4 211 50 37 13

1 Sce p. 18 for states cbmposmg the several geographic divisions.
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Kilowatt hours generated.—While it is interesting
to know the amount of generating capacity which is
possessed by the central stations and electric railways
of the United States, the extent to which that capacity
is used is far more significant. Hence, careful atten-
tion must be given to the number of kilowatt hours
generated by the different groups of stations. Ac-
cordingly, Table 48 shows for electric railways and for
central stations, classified according to commercial
and municipal ownership, the amount of current gener-
ated for the three census periods 1917, 1912, and 1907,
with.percentages of increase for the decade and for the
two five-year periods.

Table 48 CENTRAL ELECTRIC STATIONS AND ELECTRIC RAIL~
WAYS—EILOWATT HOURS GENERATED,
1917 1912 1907
Total. ooeeeericacaaaa 32,678, 806, 061 17, 571, 768, 921 10, 621, 406, 837
Contral SEations..oeeeeeeenn. 925,438,303,272 | 11,509, 109, B85 5, 862, 276, 757
Commereial.-....ceruv.. 24,398,983,183 | 11,031,583, 155 5, 572, 813, 940
Munieipal. .. .ooooanen 1,039, 320, 089 537, 520,730 280,462, 788
Electric rallways.coevenan... 7,240, 502, 789 6, 002, 659, 036 4,759, 130, 100
PER CENT OF TOTAL.
Centralstations............. 7.8 65.8 65,2
Commereial............. 4.6 62.7 52.5
Municipal.. .. .coceeennn _ 3.2 3.1 2.7
Tlectricrallways............ 22.2 34.2 44.8
PER CENT OF INCREASE,
1907-1917 1912-1917 1907-1912

Total. ceeeaaenaanaan.. 207.7 86.0 65,4
Centralstations. . 333.9 119. 9 97.3
Commereial 337.8 121.2 98.0
Munieipal. ... 259.1 03.4 85.7
Electrierailways.....o...... 82,1 20.6 26,1

Karlier figures were to a large extent merely esti-
mates, as many stations did not before 1907 measure
their current either at the switchboard or when de-
livered to customers. This suggestion, of course,
applies more specifically to central stations than to
street railways. In 1907, also, no distinction was
made between current generated and current pur-
chased, and consequently there was some duplica-
tion in the figures for that date, though at the time
comparatively little current was sold to other com-
panies. Finally, mention should be made of the fact
that even in 1917 a large number of the smaller cen-
tral stations did not make any attempt to measure the
quantity of current produced, so that the figures which
they have returned are merely their best estimates,
based on the extent and nature of their business, It

(72)

ig felt, however, that as a result of the extended corre-
spondence and careful checking in connection with this
inquiry on the schedule, the figures here presented,
relating to the output and disposal of current for 1917,
are as nearly correct as human effort could make
them in the limited time awvailable.

Discram 9.—Kivowarr Hourg GenEraTER: 1917 1912, Anp 1907,

1917
82,678,8086,08]

ELEOTRIC RAILWAYS
22,2

CENTRAL STATIONS
78

1912

17,671,768,921
1807

10,821,406,837

E.LEGTFIIO
RAILWAYSB
OENTRAL 44.8

ELECTRIO
RAILWAYS
GENTRAL 84.2

STATIONS STATIONS

66.8

It is significant to find that the total number of
kilowatt hours generated by central stations and
electric railways has more than trebled since 1907,
until in 1917 the figures stand at 32,678,806,061
kilowatt hours. Theincrease, both for the decade and
during the past five years, was far more marked in
the case of electric light and power plants than in
the case of street railways. The former show a gain
of 333.9 per cent since 1907, or nearly 20,000,000,000
kilowatt hours. The latter during the same period
increased their current generated by only 52.1 per
cent, or about 2,500,000,000 kilowatt hours. Be-
tween 1912 and 1917 clectric street railways expe-
rienced a much smaller increase than that shown for
central stations, 20.6 per cent for the former as opposed
to 119.9 per cent for the latter. At all periods, also,
the growth in current produced has been markedly
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more rapid for commercial than for municipal plants.
A study of the per cent of the total which was at the
different periods generated by the respective groups
shows that electric railways were in 1917 relatively
only half so important as in 1907. At the former date
they generated only 22.2 per cent of all current,
whereas in 1907 they produced 44.8 per cent. For
central stations, on the other hand, commercial plants
have shown an equally marked growth’in the impor-
tance of their generation of current, which increased
from 52.5 per cent of the total in 1907 to 74.6 per cent
in 1917. Municipal plants have done little more than
maintain their status quo in relation to the other
groups. They generated 2.7 per cent of all current in
1907, 8.1 per cent in 1912, and 3.2 per cent in 1917.
As compared with the total output of central sta-
tions only, however, municipal plants have been
subject to a decrease in relative amount of current
generated, from 4.9 per cent in 1907 to 4.6 per cent
in 1912, and 4.1 per cent in 1917.

It is of interest to the student of the problem to
study the changes which have taken place in the
nature of the business done by central electric stations
in recent years. Asiswell understood, a comparatively
high initial investment in plant and equipment of
various kinds is needed in order to malke it possible to
generate current ab all. Once this investment is made,

however, the aim of the management should be to

keep the dynamos in use to full capacity for as many
hours per day as possible. In other Words, it is neces-
sary to see that the capital invested is constantly
earning the highest possible return on itself. Conse-
quently, when the lighting business of a central sta-
tion has been built up, every effort is or should be
made to secure a profitable power or heating business,
ete., which will enable the dynamos to be kept busy
durmg the daytime when otherwise the load on the
station would be neghglble Accordingly, the larger
and more progressive plants frequently find it h:lghly
desirable to make unusually low rates to those cus-
tomers who wish to be served during the day at ‘‘off
peak’” times, for the only appreciable additional ex-
pense to which they are put in furnishing current under
these circumstances is the mere cost of the extra fuel
which may be required at the generating station. All
the overhead expenses go on just the same, and even
a considerable quantity of fuel is needed in the case of
steam plants to bank fires under the boilers at times
when the station load is light.

By comparing the amount of current actually gen-
erated by the different groups of plants during the
year with the amount which they could theoretically
have produced had the dynamos been in use to their
full capacity for 24 hours per day and 365 days per
year, it is possible to see the changes which have
taken place in the character of the business carried
on by central stations even though the actual output

of current for the different services might not be

known. Table 49 shows the number of hours’ use of

maximum. generating capacity both for electric rail--
ways and central stations in 1912 and 1917. No satis-

factory date could be computed for 1907, owing to

the fact, as previously stated, that purchased current

was mcluded with current genemted when the returns

were made, and also because of the fact that a very

considerable amount of current generated was not

measured at the earlier date.

Table 49 NUMBER OF HOURS' USE OF MAXIMUM GENER-
ATING CAPACITY: 1017 AND 1912,
Por cent of
Ter cent; possibloe use.
1917 1912 of
inercase,
‘ 1917 1912
Centralstations.. [ 7.76 6,14 28.2 32.3 25.8
Commercial. . 7.95 6. 34 25.4 33.1 26 4
Municipal.....cooviiinnncnan 4,89 3.7 31.8 20. 4 15.5
Electricrailways. ..o..cccaiaenes 6.78 6. 56 3. 4 28.3 2.3

Electric railways seem to have made little change in
the nature of their business in spite of the fact that
they sell an appreciable amount of current for power
other than car lines (1,788,913,277 kilowatt hours in
1917). 'While their dynamos reported were in use to
maximum capacity for 6.56 hours per day in 1912, the
number of hours’ use per day had increased to 6.78 in
1917, or 3.4 per cent. Central stations, on the other
hand, report an increase from. 6,14 hours’ use of maxi-
mum capacity to 7.75, a gain of 26.2 per cent during
the five-year period. Commercial stations have not
experienced so rapid a growth in this respect as have
municipal plants (25.4 per cent as opposed to 31.8
per cent), but this is no doubt largely occasioned by
the fact that in 1912 the former had already devel-
oped many lines of service in addition to electric
lighting, while the latter then confined themselves
almost solely to this one form of activity. In spite of
the per cent of increase during the last five years, the
actual discrepancy between the two was greater in
1917 than in 1912, At the earlier date commercial
stations used their maximum capacity on an average
of 6.34 hours per day, or 2.63 more hours than did
the municipal plants. In 1917, on the other hand,
their generators were busy almost a third of the time,
7.95 hours per day as opposed to only 4.89 hours for
municipal plants. The difference, 3.06 hours, shows
that commercial stations were operating to fullest
capacity for 62.6 per cent more time than were the
other group.

Table 50, which shows, by geographic divisions and
states, the number of kilowatt hours generated by
all central electric stations in the United States in -
1917, 1912, and 1907, will no doubt be of interest o
the various localities concerned. During the decade,
as well as during the past five years, the actual increase.
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s

in amount of current produced was greatest for the
Middle Atlantic division, and the absolute increase
since 1912—from
3,548,605,305 kilowatt hours in the last-named year
This division is followed at

has been particularly marked

to 7,659,317,763 in 1917.

both periods in actual increase by the East North
Central.

The per cent of increase during the decade,

however, has been most rapid, 784.1 per cent, in the
Bast South Central division, followed by the South
Atlantic with 555 per cent.

CENTRAL ELECTRIC STATIONS—OUTPUT OF GENERATING STATIONS, BY GEOGRAPHIC DIVISIONS AND STATES:

1917, 1912, AND 1907,

Table 50

DIVISION AND STATE,

KILOWATT HOURS GENERATED.

Actual increase;!

Per cent of

1917 1912 1907 * increase:!
19071917 1907-1917
URITED STATES ..o vvennennn N 25, 438,303,272 11, 569; 109, 885 5, 862, 276,737 19, 576,020, 535 333.9
GEOGRAFPNIC DIVISIONS:
New England.. ... 1,835,584, 072 8685, 879, 442 473,802, 067 1,381, 782, 005 287.4
Middle Atlantic. 7 659 317 703 3, 548 605, 305 2, 009 304,100 5 0(10 013 603 281.2
Last North Central 5, 7’)7, 50 136 2 027 964, 097 1 075 933, 354 4 681 21(), 781 435.1
‘West North Central . 1 776, 47.: 523 712 59‘), 442 380 180 047 1 390 204, 876 360,0
South Atlantic. ... 74.:,29.: 143 729 896,307 ‘ZGB 437 175 1,4’78, 857,908 555, 0
East South Central .. 1 048, 814 77 227 (164 808 118 631 967 030,182, 804 784,1
West South Central . 482 Mo 802 23% 047 856 138 7.;.), 643 343, 890,219 247, 8
JU U117 U OO ISP ‘,036 194 787 84o 393 882 381 032,187 1,655,162, 560 434,4
Pacific..........oooeil R R PN 3, 09(), 825 266 1, 877 682 850 1, 012, , 199, 537 2,084, 625,729 086,
New ENGLAND:
B R 1 N 168, 504,379 117, 092, 565 66,136, 651 09,367,728 150.2
New Hampshire. .. 160, 4:6 223 126 .)Da 70 55, 258, 021 10'), 197 302 190.4
Vermont........ 6.), 079 504 42 659 884 29,923, 333 35, 156 171 1175
Massachusetts. .. 937, 124 653 386, 254 294 219, 425, 607 717, 609, 040 327.1
Rhode Island..... 101 856 170 62 106 528 35,651, 323 ‘126 204 847 354.0
Conmnecticut............... A 340,563 143 130 672 201 67 406 232 278,156 011 412,6
MIDDLE ATLANTIC:
B L 4 o O 3, 828, 502,181 2,175,048, (34 1,462,222,471 2 37(‘\,3% 710 162.6
Now Jersey.......... 781 230 790 383 891, 504 140 527 522 640 70'} 208 455, 9
Ponnsylvania, 3, 049, 494 792 980 665, 167 416 5.)4 167 2, 632 940 425 632.1
EasT NortH CENTRAL:
8 4 7 Z 1, 083, 514,202 399, 101, 309 217,311,924 860, 202 278 308,06
Indiana. 411 423 385 230 944 000 130 263 603 311, 1)‘) 602 238,9
Tnois. .....ooovuenan.. 2 210 .372 750 1, 150 900 306 407 657 328 1, 742 71.), 422 372.0
Michigan 504 239 843 5‘25 (‘)15 508 ‘208 1[’)4 199 1 29(», 08B, bad 022,56
A L0 1« P S 517 .)99 955 215 402 974 .)2, 54() 210 465, ()")3 745 885,0
Wesr NorTH CENTRAL:
0Ty 440, 032, 508 186, 045, 055 87,570,431 353, 358, 077 403.5
Towa....eou.. PP 614, 808, 584 67 166, 647 37 729 072 577,079, 512 1,520.5
Missouri.....ccooennn 266, 431 159 232 828 763 417 328 440 119, 102, 713 80,8
North Doekota........... 22, 978, 006 12 298 553 8 229,765 14,748, 241 179.2
South Lakota.... 31, B1Q, 487 24 703 764 13,015,015 18,195, 472 133.6
Nobraska. . .oeeeeaaann. 129, 531,131 56 299, 682 31,958,730 97, 572, 302 306.3
G2 €L R D DD 269, 983 648 133 252, 988 50 740 179 210 243 469 351.9
SouTH ATLANTIC!
PN ) T 3,359, 280 3,412,319 4,714,074 —1,354, 704 —28.7
Maryland 2, ............... 182 407 826 23,029, 117 47, 868, 875 134 539 151 281.1
Dlsl,lict of Columbia. ... 140 672 647 90,993, 421 25,820 448 14,843,190 444,68
Virginia. ... ..ol . 107 080 758 28 724 684 10,208, 360 07,372, 308 453. 8
West Virginia........._. 204, 107, 945 12,344,705 24,871,317 |, 179,236, 628 720.6
North Carolina ‘571 711 733 70, 552, 737 13,171, 681 358,540, 052 2,722.1
South Carolina - 600 430 003 356,771,757 68, 096, 424 431,734, 479 628.8
GOOTEIB. e e avcannannnn 184 136 059 87,571,815 59,311,202 124 824 a67 210.4
2 o 15 S uO 887 992 26 89a,751 11 76a, 994 39, 121 008 332.5
TasT Souri CENTRAL:
B o Y 122, 630, 433 75,503,179 37, 232, 623 85,397, 810 229.4
TOINOSSEO - = vevecennannnnn. 504, 914, 272 75, 544 893 34, B4, 950 530, 066, 316 1,521.1
Alabama . .oooooooilll L 330 771 905 48 ()02, 553 30 84(5 764 299, 925 201 972.3
I\r[ls51551pp1 ............................................................ 30 498 101 27 024,183 18, 704 624 14, 793 477 .2
WEeSr Sourr CENTRAL;

CATKBISAS . ...l 38, 644, 801 17, 786, 660 11, 519, 316 27,125,485 235.5
Louisiang ® ! 26,000, 144 18 328,080 26 421 310 —412,172 ~1.6
Oklahoma...........oooviian... ()O 73 7 632 48 824,097 24 985 903 78, 711 729 303.2
B 317 2.)4 285 149 008, 819 7.) 829 108 241, 425 177 318.4

MOUNTAIN:
Montmla .............................................................. 965, 453, 777 379, 212,617 137, 379, 261 828, 074, 516 602. 8
_____ 145, 307 596 115 812 202 9, 577, 588 135,730, 008 1,417.2
%foming 27 391 b51 11, 080,567 5,499, 084 21,802, 467 398.1
orado 274 22’5 978 1!35 198,068 123 27o 212 150, 948, 760 122. 4
New Moxico 17 244 768 l) ()27 824 4, (}14, 349 12,630, 419 213.7
Arizona Go, 731,753 '32 960 084 9, 392, 302 56, 339, 451 599. 8
Ttah.. 486, 995, 136 86, 634, 658 61, 672, 861 428,322, 475 0689, 6
Nevada 53, 846,178 44,969,772 29, 621,730 24,224, 448 81.8

PacrrFIc:

‘Washington 242,370, 956 71,414,473 257,785,238 —15,414, 280 —6.0
Oregon @ 107 8?0 973 .)8 789 342 92 807 992 1.; 078 081 16.2
California.. ..o oo, 2 740, ,)()7 337 1, 747 459 041 661 606, 300 2, 084 9(31 028 315.1

L A minus sign (—) denetes decrease.

2 The decrease from 1907 to 1912 is.dus to the fact that cne of the largest companies in Maryland, which generated the eurrent used in 1907,

stﬂta most of that used in 1912,

3 The decrense {rom 1907 ta 1012 is due to the fact that companies which w
railways and included with them in the report for the electrie ruilway industr:

Among the individual states,

it may further be
noted, the most rapid rate of growth (2,722.1 per
~cent) is to be found in North Carolina, which had

, purchased from outside the
en; mlcé}med among the central staticns in 1907 have since that date been taken over by the
y in

very little electric service in 1907; in Iowa (1,529.5
per cent), in Tennessee (1,521.1 per cent), and in

Idaho (1,417.2 per cent). The greatest actual in-
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creases have, to be sure, taken place in the more

important industrial states, of which Pennsylv

heads the list for the decade, with 2,632,940,625 kilo-
New York is a close second, with
These are followed by
California (2,084,961,028), Illinois (1,742,715 422),
No others show a gain

watt hours.
2,376,369,710 kilowatt hours.

and Michigan (1,296,085,644).

as high as 1,000, 000 000 kilowatt hours. During

ania

the

5

period 1912 to 1917 the greatest actual growth is
found in Pennsylvania, where it amounts to more
than 2,000,000,000 kilowatt hours.
York, Illinois,

Then come New
California, and Michigan, the first
of which shows an increase of nearly one and two-
thirds billions and the second a little more than
1,000,000,000, while the other two report increases
close to 1,000,000,000.

COMMERCIAL CENTRAL ELECTRIC STATIONS—OUTPUT OF GENERATING STATIONS BY GEOGRAPHIC DIVISIONS
AND STATES: 1917 1912, AND 1907.

P ________________

Table 51

DIVISION AND STATE.

KILOWATT HOURS GENERATED,

' i .1 | Der cent of

1917 1912 1907 Actilarinerease:! | i orens:1

1907-1017 1901-1917

UNITED STATES. ¢ ovuvntenannnnanamaaaassnesnteananacamnsacranssaanan 24‘398, 983,183 11,031, 583,155 5, 572, 813,940 18, 826,169, 234 337.8

GEOGRAFHIC DIVISIONS:

NeW Bngland . - onae it crarreceiesisiianmenmranacenraacasnnmnnasnas 1,778,289, 676 826,143, 047 450,903,003 1,325,386, 673 203.9

Mi tlantic. ..... 7,618,232, 163 3,519,216, 083 1,083,341, 536 5,634, 800, 577 984.1

Erst North Central.... 5,348,221, 569 24280, 324, 043 960,308,248 4,388,413, 321 457.0

‘West North Central. .. 1, 623, 667, 800 650, 867, 731 342, 800, 6564 1,280,767,336 373.6

South Ablantic. . ... . 1,669, 108,197 680, 571, 054 238,136,778 1,433,061, 419 0608, 9

East South Central.. 1,012,378, 561 195, 999, 962 97,074,576 15, 303, 985 942.9

West SBouth Central.. 441, 694, 042 211, 050, 406 125,947, 050 315,746,986 250.7

Mountain..._........ 2,017,305, 528 836, 590, 469 376, 815, 304 1, 641 490 184 436,38

Pacific......... b ke aeaanuo o aatsenraanmenasaeantaeasioneaaacanraraanaans 2 801 59.1, 547 1, 830 820 270 1 000, 486 714 1 891 108 T3 189.0
NEw ENGLAND: :

L3 1L U 162, 030, 638 115, 034, 805 64,200,146 98,730, 462 153.8
New Hampshire. 109 067 655 126 129 170 b4, 45'3 809 105, 613,746 193.8
Vermont........ ‘:8,472,004 38 742 835 26 1[30 843 32,311,211 123.5
Massachusetts. R03, 857,242 358, .)03 754 206 d&& 440 - 637, 473, 802 333.1
Rhode Island.. 161 856 170 61, 991 961 30,500 323 126, 850 847 355.9
(8703 F o (=13 L 339, 208 017 125, 680, 472 64, 199 442 275 006 675 428,4

MIDDLE ATLANTIC:
New York. o oueaeeariiae i ciiaiiia e Ceaeaomntaen ey 3,809, 608, 046 2,180, 064, 465 1, 441,317,340 2,368,200, 70(5 164.3
Neow Jersey.. 776 080 559 681 674 827 139 307 377 030 729 182 458,90
Pennsylvuniu 3, 032 537 558 977 477 291 4()2 ()bB 869 2, 629 87(), 689 653,1
FAST NORTH CENTRAL;

TSP 977,013, 080 359, 821, 051 188,017, 835 788, 095, 245 419.6
Indiana.. 381, 627 002 20.) 722 726 106 817 599 275,2()9, 403 258, 9
Tlinois. ... 2, 0)7 481 860 1, 047 003 4985 439,685, 765 1,617,7968,104 367.9
Mmhlgan.... 1, 432, 636 234 41}1 111 350 178, 698, 930 1 253, 937 304 701.7
2 T P ’ 500, 063, 384 206, 664, 951 47,588, 119 " 459, 475,265 950.8

‘WEST NORTH CENTRATL:
Minnesota....... 414,043,283 170, 985, 436 75,441, 141 339, 502, 142 450. 0
Towa.......... 593, 887, 643 57,191,263 30,387,174 £63, 500, 460 1,854.4
Missouri-...... 241,267, 502 219, 381 412 135, 838, 680 105,498] 822 1.
North Dukota . 21,081, 058 10, 766, 533 7,210,255 13,879,803 192,
South Dakota. . 27,832, 178 23,537, 072 12, 584, 601 15,247, 487 121.2
Nebraskfte,.eeeernenn. 108,214, 890 47 765 962 28,269,376 70 945, 514 282,8
Kansas..e oeeiiaiieanennnane. e aciaiaeaaaas 21(: 3410346 121} 240 053 .;J 069 247 163, 272,009 307.7
SouTH_ATLANTIC:
Delawara.,... b b s et ibaaam e e ne e ame e eeatn e 2,475,900 2,288, 400 3, 539, 139 -1, 083,239 —30. ¢
Maryland 2. ....... 176,422, 138 20, 575, 129 45, 558, 955 130,863, 183 287.2
District of (‘olmnbm... 140, 672, 647 a0, 003, 421 25 829 448 114, 843,199 444, 8
Virginia .o oveenaneens 95,051, 186 ZD 5(34 230 7 799 819 87,851,367 1,126.3
West Virginia....... 202,260, 794 40,005, 654 23,157, 102 179,103, 692 773.
North Carolina.... 358,027, 715 63, 808, 200 B 086 074 349, 041 641 4,327,7
Sputh Carolina. ... .- 495,581, 481 353,704, 032 86, 654, 585 428, 876, 806 643, 4
Georgin......uunsnn.. 170,388, 011 75,210, 055 61,162, 803 119,235,118 223.1
Florida.......... etmeememecieanean e e e Mt aaieaieeaitainaen 27 768, 325 12,404, 867 4 358 763 23 409, 562 537.1
Jasr SOUTH CENTRAL:
Kentucky,, 112,274, 252 65,882, 463 33, 113, 858 79, 160, 304 230.1
PONIesses. v aeeenrenann 552 841 201 65,778,123 27, 493,009 528, 348 192 1,910.8
Alabama,. . 326 525 108 43,320,030 27, 908, 886 298, 016 222 1,070.0
Mississippi 20,738, 000 21,024, 346 8, 558, 823 12,179,177 142.3
‘WEsT SOUTH CENTRAL:
Arkansas, 32,784,841 13,791, 366 9,240, 827 23,544,014 254,8
Louisiana 2 .1,31.5 868 13 851 237 22,433,161 —7,119,293 —3L.7
Oklaghoma 86,984, 421 42 590, 541 23 0.)7 560 43, 928, 861 277.2
L7121 306 610 912 140 817, 352 7, 215, 508 235 39.: 404 330.5
MoUNTAIN;
B S P PSP 962, 621, 539 377,172, 532 137, 066, 091 826, 555, 448 802.3

daho..eoiiiinnna.... 142 290 048 114 882 022 9,030,453 153,259, 593 1,475.7
\Vfroming ............. 96,897,243 11,463, 667 5,499, 21,398,159 389.1
Colorado., 2.0 201100000 271 1013, 524 163, 855, 220 122,766, 944 148,246, 580 120.8
New Mexico 15, 801,972 8 513 344 4,614,349 11,277,623 244.4
Arizona........ remeaa 65 030 864 32, 960 084 9,392, 3 56,238, 562 598.8
Utah_:.. 479,114,162 82,773, 822 57,824,411 421,280, 751 728.6
Nevada 5.5 846 178 44, , 909, 772 29,621,730 24 224 448 81.8

Paciric: .
Washington 8., oo S 118,883, 37, 107 773 250,685, 581 --131, 801, 760 —52. 06
Oregon 8 . 101, 502, 249 55 218 92 035,207 9 46 6 52 10.3
California. 2, 671 209 477 1, 738 518 281 007, 765 806 2, 013 44& a81 306.1

i

! A minus gign (—) denotes decrease.

2 The decrease from 1907 to 1912 is due to the fact that one of the largest companies in Maryland, which generated the current used in 1907, purchased from outside the

state most of that used in 1912.
3 The decrease from 1907 to 1912 is due to the fact that companies which
railways and included with them in the report for the electric railway indust;

were included among the central stations in 1907 have sinee that date been talken over by the

Ty in 1912.
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The apparent decrease in output between different
periods, together with certain discrepancies which
occur in connection with the states of Delaware,
Maryland, Louisiana, Washington, and Oregon, are
usually accounted for by the fact that some companies
which reported separately at earlier dates have for
later periods been combined with electric railways in
such a manner as to preclude the securing of a sepa-
rate report satisfactory for census purposes. In some

ELECTRICAL INDUSTRIES: 1917,

plant located in another state.
for any of these reasons there would be a decrease or
o less rapid rate of increase in the number of kilowatt.
hours reported as generated, it should, of course, be
understood that there has been an actual increase in
the amount of electric current used per capita.

cases, also, it happens that a given station which for-
merly generated a considerable quantity of current
now purchases a portion or all of its output from &

Accordingly, while

MUNICIPAL CENTRAL ELECTRIC STATIONS—OUTPUT OF GENERATING STATIONS, BY GEOGRAPHIC DIVISIONS.
AND STATES: 1917, 1912, AND 1907.

Table 52

KILOWATT IIOURS GENERATED.

DIVISION AND STATE.

Actual increase:1

Por cont of
ineroase: 1

1917 1912 1907 1007-1917 1007-1917

UNITED STATES: < oot ieieeeeiiearnnannns, e emeeaeteecimaeseaenees 1, 039,320,080 537, 526, 730 280,462, 788 749, 857, 301 259.1

TEOGRADHIC DIVISIONS:
New BigIand . ..o oooeie ettt eaan 59, 204, 396 39,236, 305 22, 899, 064 36,305, 332 158.9:
Middle Atlantic_ .. .... e 41, 085, 600 29, 389, 222 25,002, 5 15,123, 026 58.3
East North Central. ... 408, 428, 568 247, 640, 054 115,625, 106 202, 803, 460 253. 2
West North Central. . . 152, 907, 623 61,727, 711 43,380, 083 109, 527, 540 252.5
South Atlantie. ......... 76, 096, 940 49, 325, 343 30,300, 307 45,706, 549 151.1
TWast South Contral .. 36, 436, 210 31,804, 346 21, 557, 391 14,878,819 69, 0:
West South Contral.. 40,951, 820 22,897,160 12) 808, 587 28,143,233 219.7
Mountaineee .vecuua. 18, 889, 200 8, 803,413 5,216, 823 13,672, 386 262, 1
BT SR 205, 229, 710 46, 842, 580 11,712,763 103, 516, 6D 1,052, 2
2, 573, 741 2,057,760 1,938, 505 637,230 32,9
' 488, 668 464,800 ' 805,112 316, 444 ~30.3
6, 607, 450 3,916, 999 3, 7A2, 490 2, 844, 06 75.8
43,967, 411 27,690, 540 18,042 167 30, 225,244 231.8
3y 114, 567 ’ 146, 000 —146,000 |-...........
6,357,120 4,001,729 3,206,790 3,150,336 98,2
18,084,135 14,984,169 10,905,131 8, 07,004 74,1
Neow Jmscy,___ . 5,144,231 9297177 1,170,145 3, 074, 080 333.6
POTIIS Y VAT e« e e o et e e ee e e e e e e e e e e aaann 10, 957, 234 12,187,876 13,887, 208 3,060, 936 22,1
East NorTH CENTRAL:
Ohio.... 106,501,122 39, 280, 258 20, 204, 089 77,207,083 263.8
Tndiana 50, 896, 383 31,921,274 23, 046, 094 35, 950, 289 150.1
Tlinois. ... 152, 800, 881 103, 896, 321 27,071, 563 124)010,318 446.6
71, 603, 60g 64, 504,158 20, 455, 269 492148, 340 143.1
17, 536, 571 8,738 4, 058, 001 12; 578, 480 2563, 7
25, 089, 225 15,059,619 12,138,290 13, 850, 935 114, 1
20,920 041 9,975,384 7,341, 898 13] 579, 043 185, 0
25,163, 857 13,447, 351 11, 489,766 13, 673, 801 119.0:
1,896, 948 1,532, 020 1,019,510 " 877,438 86.1
3,978,308 1,100 682 1,030,324 2, 047, 985 286. 1
21,316, 241 8,533,720 3,689,363 17, 626, 878 471.8
53, 042, 302 12,012,935 6, 670, 932 46,971,870 704.1
883,380 1,156,919 1,174,035 —201, 555 —24.8
5, 085, 688 3,053, 088 2,309,720 3,675, 068 159.2
B VI v 8,160,454 2,408,541 o,601, 08177 305.3
1, 847, 151 1,439,142 1,714,216 1’32 936 7.8
j 13,684,018 0, 654, 471 5, 085, 607 8,608, 411 1691
South CArolina. ... .oou il i i 1, 809,429 3,067,725 2041, 830 97857, 583 1400
0TI et e e e ma e et e n e e e e et 13,748,048 12,300, 760 s 158,309 5,580,739 08.5
L0125 T O O St 23,119,667 13,490, 884 7,407,931 15,712, 436 212.1
E;LS?{SDTIUT?: CENTRAL:

(2 RS T) o Y 10,356,181 9 710,716 4,118,766 6,237,416 51.4.
TPennesses. 12,073,071 9771770 7854947 4,7m 124 s
Alobema. . 4,246, 857 5,982, 523 2,037, 878 1,308,979 44, 6.
B T30 13 4 P A 9, 700,101 i, 899, 837 7,145,801 2, (314 300 36. 6.

WS QyDU’l‘H CENTRAL:
5,859,900 3,995,204 2,278, 489 3,581,471 157.2
10, 695, 276 4,476,843 3,988, 165 6,707,121 108.2
13,753,211 6, 233, 656 1,028,343 11,824 818 613 2
10,843,373 8,191, 467 4,613, 60D 6,020, 773 130.7
II()lﬁITA{N: 2 832 38

ontana.... 2 2,040,085 313,170 2,519, 068 804.4
Idaho * 930, 270 547,135 4,470,415 451.5

irommg-.-. llb,gOD

rado.... 1,340, 842 !
New Mexico.. 514, 480
U745 T G u e R (¢ 14
Utah... 3, 860, 830
B L T
Pacmc: ot 123, 487,135 700

AN T L e 5 34, 308, 70 7,009, 655 136 .
Oregon .. .. .. G 384,724 3' 55).;,12() 712 053 ;,2% 838 l’gggfg
[ R S 75, 357, SbO 8,040, 760 3, 840 413 1, 517 447 1,862.2

1 A minus sign (—) denctes decrease.

2 None reported in 1017,
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Diagram 10.—Kmowarr Hours GENERATED, BY G‘ROGRAPHIC
Drvistons: 1917, 1912, Anp 1007.
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Since the number of kilowatt hours generated by
commercial stations was so far in excess of that pro-
duced by municipal plants, no separate mention of
the data for this group seems to be necessary, as prac-

- tically all the statements which have been made re-

garding the combined output for all plants in the
United States are also true for commercial plants. It
may not, however, be amiss to call attention to some
of the figures in connection with municipal plants.
The Bast North Central division reported 408,428,566
kilowatt hours, or almost 40 per cent of the total
number of kilowatt hours generated by all municipal
plants, and this division has also shown the greatest
actual increase since 1907 (292,803,460). The Pacific
division was next in importance, with 205,229,719 kilo-
watt hours gencrated, followed by the West North
Central,in which municipal plants generated 152,907,623
kilowatt hours. The increase during the past five
years in actual amount of current generated by mu-
nicipal plants in the East North Central and the
Pacific divisions has been about the same, practically
160,000,000 kilowatt hours, no other division showing
any particularly marked changes during the five-year
period except the West North Central, in which mu-
nicipal plants generated about 90,000,000 more kilo-
watt hours in 1917 than in 1912. The greatest rela-
tive increase during the decade is to be found in the
Pacific division (1,652.2 per cent). Upon examining
the various states it is found that Illinois in 1917 led
in number of kilowatt hours generated by munic-
ipal plants (152,890,881). In Washington and Obhio,
also, the number of kilowatt hours generated by this
group was more than 100,000,000 (123,487,135 and
106,501,122, respectively). California (75,357,860),
Michigan (71,603,609), Indiana (59,896,383), Kansas
(53,642,302), and Massachusetts (43,267,411) complete
the list of states in which any considerable quantity
of current was generated by municipal plants.
Purchased current.~—As the number of large gener-
ating stations has increased, and as it is becoming an
easier matter to transmit current long distances over
high-tension lines, there has mnormally been an in-
creasing tendency for small plants to discard their
generating equipment and purchase current from the
larger and more economically operated stations.
Many new stations also are now being installed of
which the sole function is to distribute to customers
the current produced by others. In this respect
there is usually a decided gain when water power is
used in place of fuel. Theoretically, it would be from

" the economic point of view highly desirable to have a

comparatively few large generating stations which
would be sufficient to supply all electricity needed,
even though in many cases local companies might aid
in the distribution of the current. Thus unnecessary
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duplication. of plants and equipment would be avoided.
During the past five years, however, as has been pre-
viously suggested, the enormous expense involved in
extending overhead construction to remote places has
rather eflectively retarded the growth which might
otherwise have taken rlace in this phase of the
industry.

Table 53 CENTRAL ELECTRIC STATIONS AND ELECTRIC
RAILWAYS—KILOWATT HOURS PURCHASED,
Census BY GEOGRAPHIC DIVISIONS! 1917 AND 1012,
DIVISION! year,
y Central elec~ | Electric roil-
. ric sintions. ways.
Total 2l 5 v
United States....... 1017 10, 553, 094, 004 || 5, 605,745,002 | 4,947, 348, 042
1012 5, ()30 861 358 2 613 .JOZ 605 3, 017, 3’8 753
New England............. 1917 771, 186, 684 578, 110, 859 193,076, 125
1912 232 382,012 1.3(3 821, 236 95, GO 776
Middle Atlantic........... 1017 3, 550 175 198 (| 1, 917 380, 791 1, (332 794 419
1012 1 884 722 388 989 404, 314 8 072
East North Cuntml ........ 1917 2 046 026 703 610, 605, 822 | 1, 430 420 881
1012 1, 073 512 511 270,742, 512 796 7()9 909
Woest North Central....... 1917 1, 066 0.3.:, 177 730, 508, 028 27.: 027 139
1012 385 167,448 183, 535, 428 199 632 010
South Atlantic............ 1917 819 261 940 416, 165, 234 423, OUG, 706
1912 706, 663, 059 407,716,658 | 298,047,301
East South Central,....... 1917 563, 4-)9 551 335, 590, 851 207, 868,700
1912 57,811, 414 15, 948, 772 41, 802, 642
West South Cendral....... 1917 228 0‘53 605 157, 603, 725 70,449, 880
1912 487 788 38, 763, 468 5.3 724 320
Mountain................. 1917 420,967 558 338, 811, 7256 82 155 833
1912 250, 796 097 188, 201, 520 71 .)94 567
Pacifie...o.ooooiiiiiin... 1917 1, ()67 927 288 435, 968, 929 631 9a8 359
1912 940 317 743 376, 368, 077 5()3 949 066

! Seo p. 18 for states composing the soveral geographic divisions.

The Census Bureau did not call for a separate return
of the amount of current purchased by central sta-
tions and electric railways until 1912. Between that
year and 1917, however, the total amount of current
purchased by both central stations and electric rail-
ways, as shown in Table 53, has almost doubled,
Increasing from 5,630,861,358 kilowatt hours in 1912
to 10,553,094,004 kilowatt hours in 1917. The actual
increase, as well as the rate cf increase, has been much
greater for central stations than for electric railways,
the relative increase amounting to 114.5 per cent for
the former and only 64 per cent for the latter. The

relation which the amount of current purchased bears
to the total output of plants has remained pra,otma]ly
unchanged for central stations (18.4 per cent in 1912
and 18.1 per cent in 1917), while the relative amount
of current purchased has increased for electric rail-
ways from 33.5 per cent to 40.6 per cent.

So far as the different divisions are concerned, the
electric railways have experienced the greatest growth
in actual quantity of current purchased in the Middle
Atlantic and the Kast North Central, these two divi-
sions together reporting almost three-fourths of the
total increase for the United States. For central
electric stations the greatest actual increase in num-
ber of kilowatt hours purchased is found in the Middle
Atlantic division, where it is not far from 1,000,000,000
kilowatt hours. This is followed by the West North
Central, with an increase of more than 600,000,000

kilowatt hours, and the New England division, with
about 440,000,000. As compared with the total out-
put of stations in the different divisions—that is,
with, the total amount of current generated and pur-
chased—it appears that the highest relative amount of
current purchased, 30.8 per cent, is found in. the West
North Central division. This is followed by the East
South Central, the West South Central, and the New
England divisions, all of which report purchased cur-
rent to the extent of about 25 per cent of their total
output. The lowest percentages are met with in the
East North Central states (9.7) and in the Pacific
division (12.3).

Dragram 12.~—Purcmasep Currmnt, Kmowarr Hours, BY

Srarrg: 1917,
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In Table 54 is shown the number and output of all
stations, both commercial and municipal, classified
accordmd to whether they generate or purchase all
of their current, as well as accordmg to the proportion
generated or pmcha%d 1n excess of 50 per cent of the
total output but under 100 per cent.
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Table b4 CENTRAL ELECTRIC STATIONS—CLASSIFICATION OF COMMERCIAL AND MUNIGIPAL STATIONS ACCORDING TO PROPORTION OF CUR- -
RENT GENERATED AND PURCHASED: 1917 AND 1912.
Slations generating— Statlons purchasing—
C;é’:l‘,l_s All current. 59 per cent but under 100 per cent. All current, 59 per cent but under 100 per cent.
Num- Num- Num- Num-
Number of Number of Number of o Number of - Number-of | Number of
b:{a?f kilowatt hours b:ga?f Kkilowatt hours | kilowafthours b;gaff kilowatt hours b;éu:’f Iilowatthours | kilowatt hours
tiong. generated. | 4Fone generated. purchased. tions. purchased. tions generated, purchased.
Total.cooiiiiininiiaaaana 1917 4,556 | 7,179, 469,175 355 | 17,121,115,660 | 1,80L, 805, 635 1,418 | 1,236,670, 848 213 [ 1,137,728,437 } 2, 5}14,269, 79
1912 4 348 (3 395,615,487 211 5 010,8()a 110 042 099,202 875 | 1,269,918, 082 87 159 689 288 . 801,484,361
Commereial......ooveniiiiiain, 1017 2,887 | 6,306,406, 189 2881 16,959, 607,908 1, 794,935,303 877 | 1,074,545, 276 172 | 1,132,879,036 | 2,543,758,984
. 1012 2,082 5, 908,791,600 180 4 967, 072,784 539, , 259, 526 439 1 207, 3M 288 78 loo, 718 765 478 358 414
Munieipal.......oooooiiianL, 107 1,660 872,962,086 67 161, 507 702 6. 800, 332 8§41 162, 125 572 41 4()1 23, .;12 495 ¢
PER CENT OF TNCREASS 1912 1,386 489 823 881 31 i3, 732, 320 2 839, 736 138 62, 61}4, 694 9 3, 970, 523 23, 12u 947
Total.coooooiiceeain el 4.8 12.2 68.2 241.7 232. 4 148.6 —~2.6 | 144.8 612,35 220.3
Corm:nercin.l .............................. ~2.5 6.7 60,0 241.4 232.8 99, 8 —11.0( 120.5 627.5 226. 8
Munieipal..oveeveniiiiiiiiiiiiiii i 20.4 78.2 ] 1168.1 269.3 143.0 297.8 156.9 | 8b65.6 22.1 L7
PER CENT DISTRIBUTION,
B 69.6 28.2 8.4 67.3 32.1 217 22.1 3.3 4.5 45.8
83.3 55.3 4.0 43.3 2).7 11.0 48.6 1.7 1.4 30.7
Commoereial 68.3 25.8 6.8 69.5 33.2 20.8 10.8 4.1 4.6 47.0
. 81.0 53.6 4,9 45.0 21. 4 12.0 47.8 2.1 14 30.8
Munieipal. ..... e eeietieiaes gg (7) Sit](.) gg 13? (3% g 23.3 §61 g i g 8 g %g%
AVERAGE OUTPUT ILR STATION, ) ' ' ’ ' 81 ™ o ) ’
Total.ovoeieniiiiiiiias 1017 f........ 1,575,825 |.-vuunes 48,228, 495 5,075,509 |} ... ... 872,123 j........ 5,341,448 12,052,908
1912 l|........ 1 471 623 [oennannnn 23,747, 892 2,660,191 §)........ 2, 208, 177 70 PAOPR 1 835, 509 9 212 464
Commercin]. . ...ivoiiiiinniniaa. 1017 fleeeeenn. 2,184,446 1. ....... 58, 837, 528 6,232,310 fl........ 1,225,251 6, 586, 506 14,780,285
. 1012 flo...... 1,994,865 . 27 594 840 2,995,886 ||.-.. 000 2 750,124 1. .. 1, 996 304 9,948,954
Municipal. .coooiieia oL 017 ll........ 523,046 |... 2,410, 563 102,990 299 678 |... 8, 278 573,476
1912 |}.-...... 303, 408 1 410 720 91 604 460 402 441, 160 2, 069, 550

t A minus sign (—) denotes decrease.

It is interesting to find that the group of plants
generating all current has increased but little, either
in number or in output, since 1912, the percentage
of increase being 4.8 and 12.2, respectively. In this
group, also, there has been an actual decrease of 2.5
per cent in number of commercial plants, from 2,962
in 1912 to 2,887 in 1917, whereas municipal plants
have shown an increase of 20.4 per cent during the
same period, combined with a growth of 78.2 per cent
in number of kilowatt hours generated. Those plants
purchasing all current have shown by far the greatest
actual increase in number, 843, though for commercial
and municipal stations combined there has been a
decrease of 2.6 per cent in output. This decrease, .
however, is caused solely by the conditions found in
‘the group of commercial plants. Three very large
commercial stations in the state of New York which,
in 1912, purchased all of their current were, in 1917,
as a result of certain combinations, generating as well
‘as purchasing current. One of these stations is in-
cluded in the group which gencrated “50 per cent but
under 100 per cent’’ of the total output, and two in
the group which purchased “50 per cent but under 100
per cent” of the total output. Municipal plants pur-
chasing all current reported a large and wholly con-
sistent increase both in number of stations and in
output. Plants generating “‘50 per cent but under 100
per cent”’ of their total output formed a very small
proportion of the total number of stations (5.4 per
cent), but generated about two-thirds of all current.

The relative increase.in the amount of current gen-
erated by this group has been 241.7 per cent since
1912, and the increase in the number of kilowatt
hours which they purchased has been almost equally
rapid. The group purchasing ““50 per cent but under
100 per cent’”’ has been subject to the most rapid rate
of increase in the number of kilowatt hours generated,
from 159,689,288 in 1912 to 1,137,728,437 in 1917, or
612.5 per cent, though in number they were least
important and they ranked next to the lowest in
total output. The actual increase in number of kilo-
watt hours purchased by this group, from 801,484,361
to 2,567,269,479, has been higher than in any other.
It must be mentioned, however, that practically all
the changes are accounted for by commercial plants.
Municipal plants in this group, while increasing con-
siderably in numbers, have shown almost no change
either in the quantity of current generated or pur-
chased.

Perhaps some further mention should be made of
the relative quantities of current gencrated or pur-
chased by the several groups as classified in Table 54.
It appears, accordingly, that both for commercial and
municipal plants the proportion which generated all
current has decreased since 1912, until at the later
date the percentage distribution of this group for both
classes of plants was about the same, 68.3 and 72 per
cent, respectively. In number of kilowatt hours gen-
erated, however, this class of commercial plants
reported only 25.8 per cent of all current produced by
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them, whereas the municipal stations reported 84 per
cent. On the other hand, municipal plants in the
group generating “50 per cent but under 100 per
cent’”’ of their total output were relatively negligible in
number and output, but the corresponding commercial
plants generated 69.5 per cent of the total current
produced by all commercial plants and purchased 33.2
per cent of the total number of kilowatt hours pur-
chased. It is further interesting to find that a rela~
tively small proportion of the total current purchased
by commercial plants, 19.8 per cent, was bought by
.that group which generated no current, whereas 84.2
per cent of all current purchased by municipal plants
was reported in this group.

The average output of stations, according to the
above classification, has been subject to highly sig-
nificant changes. No doubt some will be surprised
to find that the number of kilowatt hours generated
per plant producing all current has increased so little
during the past five years, about 7 per cent. How-
ever, the increage in the case of municipal plants has
been more marked, nearly 50 per cent. In 1917 com-
mercial plants in this group averaged 2,184,446 kilo-
watt hours per station and municipal plants 523,046.
The averages for the group which generated between
50 and 100 per cent of the total output were over-
whelmingly greater than the averages for any other
group. In fact, the total output, including both
current generated and purchased, was more than
65,000,000 kilowatt hours per plant for commercial
gtations and more than 2,500,000 kilowatt hours for
municipal stations. Those municipal plants which
purchased between 50 and 100 per cent of their total
output have decreased very rapidly in size since 1912,
while the corresponding commercial stations have
grown from an average combined output of nearly
12,000,000 kilowatt hours in 1912 to an output of
more than 21,000,000 kilowatt hours in 1917. TFi-
nally, the decrease in average output of those stations
which purchased all current is very marked—from
2,750,124 to 1,225,251 kilowatt hours for commercial
stations and from 460,402 to 299,678 kilowatt hours
for municipal plants. This decrease in the case of

" commercial plants has been occasioned in mo small
degree by the fact that some of the largest plants re-
porting in this group in 1912 have since been ab-
sorbed by other plants which generate some current.
The tendency, however, toward an increase in num-
ber of small purchasing plants is sufficiently evident
and is a result not only of the installation of new
plants, but is also due to the dismantling of many
smaller and uneconomically operated stations which
formerly produced current.

Table 55 shows for geographic divisions, for 1917
and 1912, the distribution of plants according to the
classification already used in Table 54, A few of the
facts herein disclosed merit attention. In the New
England, Middle Atlantic, East North Central, and

Pacific divisions there has been a very notable decrease
in the number of plants which generate all current,
while the only conspicuous increase in number for this
group has been in the West North Central division.
Every division, on the other hand, has witnessed an
increase in the number which generated between 50
and 100 per cent of their current as well as in the
number which purchased either all current or between
50 and 100 per cent of their output. Both those
plants which generated and which purchased all cur-
rent were by far the most numerous in the East North
Central and the West North Central divisions, which
combined reported, in 1917, 48.9 and 46.9 per cent,
respectively, of the total number of all plants in these
groups. The Middle Atlantic, East North Central,
and West North Central divisions reported the great-
est increases in the number of commercial plants pur-
chasing all current, while for municipal plants the
greatest increases were in the East North Central and
‘West North Central divisions. So far as the output is
concerned, commercial plants generating all current
reported a decrease in quantity in five divisions—the
New England, Middle Atlantic, West North Central,
South Atlantic, and Mountain. In the last three di-
visions mentioned this decrease in quantity of current
generated (37.5 per cent, 21.3 per cent, and 32.2 per
cent, respectively) has been accompanied by a consider-
able increase in the number of stations (22.3 per cent,
13.6 per cent, and 16.7 per cent, respectively). These
changes, of course, indicate an unexpected increase
in the number of smaller generating stations in the
sections under consideration. The really large com-
mercial generating plants appear to be found in prac-
tically every division under the group which produced
between 50 and 100 per cent of the total output. Mu-
nicipal plants which generated all current have shown
an increase in output in all divisions in spite of the
decrease in number of stations which has occurred in
some divisions. Among plants purchasing all current
there has been in every case an increase in output
for municipal stations. There has also been an in-
crease in all divisions for the corresponding commer-
cial plants, with the exception of the Middle Atlantic,
which reported in 1917 almost 40 per cent of the total
output for this group. The almost 50 per cent de-
crease in output for this division (from 781,767,031 in
1912 to 420,533,674 in 1917) has already been ex-
plained as being caused by certain changes in several
very large New York plants.

Finally, it is interesting to note that the largest
average output for commercial stations generating all
current in 1917 is to be found in the Middle Atlantic
and the Pacific divisions, though in the former the
size s much greater than in the latter (almost 8,000,000
kilowatt hours as opposed to somewhat more than
4,000,000). The largest commercial plants generating
more than 50 per cent of their current are to be found
in the Mountain and the Pacific divisions, the average



amount generated by each of these divisions being
more than 100,000,000 kilowatt hours per plant.
municipal generating plants average largest in. output
in the Pacific division, followed by the New England
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and the East North Central.

The lowest average for
commercial plants which generated all current was

The
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reported by the West North Central division, in which
the average output was less than 500,000 kilowatt
hours per plant, and the lowest average for municipal
plants in the same group was reported by the West
South Central division, in whlch the average was
about 228,000.

CENTRAL ELECTRIC STATIONS—NUMBER AND OUTPUT OF COMMERCIAL AND MUNICIPAL STATIONS, CLASSIFIED
ACCORDING TO PROPORTION OF CURRENT GENERATED AND PURCHASED: 1017 AND 1912.

Table 55 STATIONS GENERATING— STATIONS PURCHASING—
. All current., 50 per cent but under 100 per cent. " All current. 50 per cent but under 100 per cent.
DIVISION. Cye;x:rxzs -

%T@t;xg; Number of kilo- Ig;ﬁ;} Number o kilo- Number of kilo- %T;n;; Number of kilo- Igé:,’gi Number of Jilo-[Nuniber of kilos

Stoe watt hours stan watt hours watt hours Sta- ‘watt hours stae watt hours watt hours

+lons. generated, tons generatad. purchased. tons, purchased. tions. generated. purchased,

) ) . ’ L |

TOTAL,
United States.........| 1017 4,556 1 7,179,459,175 355 | 17,121,115,600 { 1,801,805,635 || 1,418 | 1,236,670,848 213 | 1,137,798,437 | 2,567,269,479
1912 4,348 6, 698, 615, 487 4 211 5 ()10 805 110 512 069, 262 576 | 1 269 918, 082 87 159,689, 288 801 484 361
New England.....ooeveenoe. 1917 155 525, 662, 496 52| 1,172,282,172 177,131,347 4 144,754, 181 35 137,689, 404 256, 225, 831
- 1912 228 584,572,903 42 277 068, 115 21, 055, 915 85 98, 468, 204 13 , 138, 364 16, 697, 117
Middle Atlantic. ............ 1917 31| 8 1 006 G8 5,062, 154, 240 483, 170 427 202 430,451,842 48 353,872,517 | 1,003,758, 510
1012 480 | 2,314, 183,060 41 | 1)214;247,975 90, 555, 870 111 783,105,328 28 20, 173,370 106, 743,116
East North Central.......... 1017 936 1, 778, 552, 888 82 3 946, 803, 177 2’36 481 084 324 267,389, 624 43 31, 794,070 111,736,114
1912 1,085 1 , 106, 482 688 a8l 1 410, 682, 647 7& 184 158 116 17(), 132 494 13 10 798, 762 33,425,860
West North Central......... 1917 1,200 500, 757, 667 61| 1,108, 009, 532 - 144, 475,262 341 153,162, 900 38 172,708,324 492, 869, 867
1912 991 027 485 575 15 (72 675,243 9 501,060 64 112 1(54 613 7 22,434,624 Gl, 309,7&.)
South Atlantie. ............. 1917 519 462 026 241 24| 1, 11() 935 361 137 040 046 170 ()9, 521,318 15 172,333 541 209, 586, 970
1912 427 542 980 143 S 14 loﬂ 8%9 790 65 189 65 38,202,431 4] 30, 076, 444 368, 862,038
East South Central.......... 1917 369 443 587 250 6 360 9.5() 499 20, 411 415 26 18,470, 623 9 239, 201,022 316, 678 753
1012 309 207,7.)0 044 4 19 344 002 4 7()8,915 14 7,959, 846 E 570, 762 3 220,011
‘West South Central.._...... 1917 571 351,293,136 14 128, 409,076 43,422, 240 44. 43,9041, 915 7 2,943, 650 70,239,570
1912 488 181, 874, 548 G 51 602 515 1,297,373 11 1 674 4156 2 410 593 35, 791 680
Mountain..ceeeacvieaaaaanns A 1017 228 321,084, 262 201 1, 698 57..’. 108 237 0124, 238 79 36, 845 353 19 18, 587,367 84, 942, 134
1912 185 462 941, 518 16 342 602 680 49 285 180 41 27,()15 785 8 39,789, (684 111, 300, 565
PacifiCemecesaeeiciinnanan, 1017 127 053 254 229 28| g 533 012 495 322 618, (16 01 72,127,083 8 10, 5.)8, 6542 41, 223, 230
1912 146 370, 344 048 27| 1, 410, 022, 143 282 138,572 68 30 59.), 866 7 32, 296, 665 63, 634, 2_39
COMMERCIAL.
United States......... 1917 2,887 | 6,308,406,159 28% | 16,959, 607,058 | 1,794,905,303 877 | 1,074,545, 276 172 | 1,132,870,036 | 2,543,756,084
1912 2,962 | B, 908 791 606 180 4 907 072, 784 539 2.)9 520 439 1,207,304, 288 78 15o, 718 765 718, 358, 414
New England. .............. 1917 128 478,312,193 47 | 1,165,343,388 176,187, 750 107 124,425, 710 29 134, 634, 095 245,812,678
1912 185 550 402 129 36 27 (‘81 554 19 966, 491 68 94 893,001 12 2, 959, 364 16,531, 117
Middle Atlantic. ............ 1917 280 2 200 097 262 59 .),009 7(‘:2 690 482 6.17 702 174 420, 5&5, 074 43 353,372,211 | 1,003,038, 965
1913 399 2&),0}4, 271 391 1,214, 037, 757 99 102 781,767,031 27 20, 134, 055 106, 062, 236
East North Central.......... 1917 520 1 380, 244, 908 ] 3 937 078,357 230,801 562 199 197,237,840 33 31,368, 214 107, 203, 428
1012 654 804, 701 068 37 1 40.),»274 082 72 758, 578 86 135, 477, 620 9 10, 208, 893 30, 250, 658
West North Central. .__..... 1917 757 354,416,614 42 | 1,008, 577 451 142, 738,181 141 136, 209, 850 30 172, 573, 835 491,072,759
1012 619 5(:7, 437, 268 10 60, 985, 839 9,362, 068 42 109 120, 202 7 22 434 624 61,809, 735
South Atlantic.............. 1017 203 388,716, 270 181 1, 108, olD 705 136, 796, 505 79 39 885, 454 8 171 962 222 205, 032, 898
1012 258 493 982,()!0 11 loG, 011 050 537, 406 33 5, 535, 820 1] 30 076 404 308,862,038
Tast South Central.......... 1917 224 407 361,372 6 305, 936, 499 20, 441,475 19 17, 391 411 7 239, 080, 600 315, 65‘3 901
1912 185 176 321 208 3 19,107,902 4, 700, 415 1 7, 664 531 3 570, 762 3 2.20,011
West South Central. _....... 1917 302 310, 433,516 14 128,409,070 43,422,240 33 40, 357 001 6 2,851,450 69,938, 570
1012 370 159, 03% 037 5 51, 28, 255 1,282,373 9 127 1 388, G04 35, 140, 130
Mount@in..ceneveuecienaaan. 1917 182 307 88? 580 141 1, 692 936, 681 236, 847, 223 59 23, 204 041 g 16, 485, 367 64, 837, 650
1912 156 454,320 021 14 dd2 471,764 49, 109, 668 33 26,004 472 8 39, 780, 684 111,300, 565
Pacifie.  coeeiieiiiiiiaiaae 1917 111 476, 030, 384 221 2, 405 044 211 32() 012, 665 66 54, 240, 295 7 10 520 052 41,165,130
1912 126 307, 43(),274 25 1, 444,363, 081 281 930,242 &5 25,961, 804 5 29 026 315 44,50‘) 024
MUNICIPAL.

United States. ........{ 1917 1,669 872,962,986 67 161,507,702 6,900,332 541 162,195,572 41 4,840, 401 23,512, 405
1912 1,380 489 823 881 31 43 732,328 2,839,736 136 62, 614, 694 9 3,970,523 23,125, 947
New England. o oveeennao... 1917 27 49,350,303 5 6,038, 784 943, 597 34 9,328,471 6 3 U()o, 309 10,412, 655
1912 33 34,110, 834 6 4,930, 561 1,689,424 17 3,575, 203 1 138,000 166, 000
Middle Atlantic. ............ 1907 81 38, 193, 744 9 2 391,550 512, 725 23 9,918, 168 5 500 306 719 545
: 1912 90 29,139,689 2 210,218 14, G15 9 , 3498, 297 1 39 315 80, 880
Fast North Central._........ 1917 416 398, 307 800 16 9,724,820 670,522 125 70,151, 784 10 . 399, 856 4,531,686
1912 431 241, 731 620 9 5,408, 565 425, 580 30 34 654, 874 4 499, 869 3,169,202
West North Central_........ 1017 533 146,341,053 19 6,432,081 1,737,081 200 16, 893,059 8 134,489 1,797,108
1912 373 60,048,307 5 1,679, 404 199,022 92 ERYYIE:t S I TR IR S
South Atlantio.......o.oo.. 1917 226 73,309,971 6 2 41.1, 656 244,441 01 20, 641, 864 7 371,319 4, 564,074
1912 169 48,997,503 3 327, 840 114,783 32 12,040,611 [oonumona]euiiainnniminaaafeaeaacaaaaaas
East South Central.......... 1917 145 38,225,878 forvevereforeeenernmaeveraloaronocraiionesn 7 1,079,212 2 210,332 1,024, 852
1912 124 31, 428, 746 1 236,100 2,500 3 3
West South Central......... 1017 179 10, N 171 O g 11 3,584, 014 1 92,200 300, 000
. 1912 118 22,840, 911 1 34,260 15,000 2 815, 288 1 21,989 646, 550
Mountaie e pesrmnneaaennn. 1917 46 13, 150, 682 6 5,036, 527 177,016 20 3,041,312 1 102 000 1()4 475
1012 20 8,612,497 2 190, 916 175,512 ‘8 B ) . T O

Pacific........... e 1917 16 77,22’1 845 [ 127, DGS, 284 2,605,951 25 17, 8806, 788 1 37, 500 5 100
1912 20 12,013,774 2 30, 658,462 203,300 13 4,633,9 2 3,270,350 19, O(M 315

153666°— G
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Disposal of curreni—Table 56 combines in a con-
venient way comparative data regarding the output
and disposal of current for commercial and municipal
plants, From the date here given we find that the
proportion. which purchased current bears to the
total output of stations has been somewhat smaller
ab both periods for municipal stations than for the
other group.

In this connection mention should be made of the
fact that not all of the current purchased by central
stations is also generated by them, for a large though
indeterminate quantity is sold to central stations by
electric railways. It frequently happens, also, that
current sold to one station is resold to another plant,
so that there 1s bound to be a certain amount of
duplication in the figures for purchased current,
though only by considering all current, both generated
and purchased by a plant, can we have a line on the
extent of business done by that plant in relation to
its customers.

Table 56 CENTRAL ELECIRIC BTATIONS—TOTAL OUTPUT
AND DISPOSAL OF CURRENT: 1917 AND 1912,
Total, Comuercial. Munieipal.
Cutput:
1917—
Tl « e vvsnnennsoanusuenansons 31,044,049,234 || 29,812,100, 746 | 1,231, 858,488
Kilowatt hours generated. . . 2.) 4‘38 303 272 || 24, 398 983, 183 1 039, 320, 080
) 2Eﬂow&dsiz hours purchased. .. 6 605,74.;, a62 11 5, 413, 207, 563 192 038 399
9
LOls e smenncncaacsrnmreasne 14,182,612,490 || 13, 556, 505,383 | 628,107,107
Kilowatt hours generated. . . 11 060 109 885 |y 11,031, 5‘1’3 155 837, 52(», 730
Kilowait hours purchased. .. 2 513, 501 605 )1 2, 524 922,228 88, 580,377
Per e,?nt of total ontput:
Kilowatt hours generated. ... 81,9 81.8 84,4
ngilt‘)W'ltt hours purchased..... 18,1 {, 18.2 15.6
Kilowat, hours generated. . 81.8 81.4 85.8
Kilowatt hoors purchased..... 18,4 18.6 14.2
Disposal of ourrent, 1917:
e 1124 91 F S, 5,112, 516,949 4,445,217, 785 667,200,164
PP POWEL e i cireriinannes 13,174, 827,271 12 833,101,106 341,686,171
To other public service cor-
OTRLIONS. + v es e —evenannceas . 7,464,620,574 || 7,444,108, 488 20 512, 086
Other purposes é TLONIevenne). . 831 473,947 821,522, 389 al 558
Distribution and line losses....| 4, 4(‘:0 610 487 4, 268,150, 878 192 459 509
Averege per plant—
Forlight..oonreincnneanannnns 781,491 1,052,372 287, 877
T 0T POWELan s s vanemcansarcranen 2,013, 884 3,038,161 147,384
To other publie scrvice cor-
OPALLONS. —cenab cearuacsssnnn 1, 141, 030 1,762,336 8,849
Other purposes (nonrevenue).. 008 194,489 4,203
Distribution and line losses.... 681, 842, 1,010,482 83,028
Porcent of total output, 1017—
For [ighteeneceiieeuaecanannnan 16.5 14.9 64.2
T Or POWELwneseeeanrvrmnanaaeen 42,4 43.0 21.7
To other public service cor-
Orations. coeeemuiiianaenanas 24.0 25 0 1.7
Other purpoges é TIgNrévente). . 2.7 0.8
Distribution and line losses... . 14.4 14 3 15.6

" A8 no attempt was made before 1917 to secure data
regarding the disposal of current for various purposes,
a good deal of difficulty was encountered in securing
satisfactory information from those smaller plants
whose records were mnot systematically kept. The
absence of station meters and frequently of customers’
meters, in. addition to careless keeping of records and
absence of engineering training on the part of some
managers, has no doubt led to some inaccuracy in
specific cases. The utmost care, however, was exer-
cised by the Census Bureau, all doubtful cases being
checked through the proper channels, so that it is

purposes,
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thought that the figures now assembled may be fairly
accepted for census uses. At any rate, the more
numerous though relatively unimportant errors arising
in connection with the smaller stations would not be
sufficient to have any appreciable effect upon totals,
wherein the larger plants which keep satisfactory
records greatly predominate. It may be said that in
general much more difficulty was experienced in
getting satisfactory answers from municipal plants in
reply to this part of the schedule than from commercial -
stations.

Perhaps the reade.rs attention should be called to
the fact that some stations selling current for power do
not keep a separate record of the same, but include it
with current sold for lighting purposes. As a result
the amount of current reported by all plants as
delivered for light is probably somewhat in excess of
the actual amount so used. Under ‘‘current sold for
power’’ it is probable that some plants mistakenly
reported current which was furnished to street railways
and which should accordingly have been entered under
current sold ‘‘to other companies.” It should be
mentioned also that as there was not a separate item
on the schedule for reporting current used ‘‘for heating
" an attempt was made to have current so
used uniformly entered under ‘‘power.” The fourth
item under disposal of current, ‘‘all other purposes,’’
presumably includes only that portion of the output
which was used at the various stations for light,
excitation, ete. Finally, the accuracy of the item
“ distribution and line losses” will, of course, depend
upon the care with which the output is measured at
the stations and on the customers’ premises. When-
ever, as is frequently the case in smaller plants, these
data are largely estimates, some slight error will be
unavoidable, though, as previously suggested, every-
thing has been done to reduce such errors to the
minimum.

A further examination of Table 56 shows how un-
important relatively was the business done by mu-
nicipal plants. Only in current sold for lighting pur-
poses was there any significant approach in size to
the commercial stations, The average amount of
current furnished per plant for light, including street
lighting, was 1,052,372 kilowatt hours for the latter
and 287,877 for the former. Commercial plants, how-
ever, sell for power more than twenty times as much
current on the average as do municipal plants, while
in the case of the latter the average sales of current
to other public service corporations, 8 849 kilowatt
hours, are utterly negligible.

‘ Dxacﬂy what portion of the total amount of current
sold to other public service corporations, 7,464,620,574
kilowatt hours, was furnished to central stations it is
impossible to state. Probably, however, not far from
three-fifths of this amount was so disposed of. In
numerous instances a large distributing company will
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purchase current in bulk from the company which
generates it, passing it on in turn to other central sta~
tions. The remainder of the amount reported in
answer to this inquiry went to street railways, which

in turn sold a considerable quantity of current among |

themselves and furnished an additional though uncer-
tain amount to central stations.. Whatever apparent
discrepancies there may be between the total num-
ber of kilowatt hours reported as purchased by cen-
tral stations and street railways and the amount
which seems to have been sold by them to some other
public service corporations is, as just stated, mostly
hidden under “power” sales,

Attention should be called to the percentage rela-
tions which the different items bear to the total output
of stations for the two groups of plants. Accordingly,
54.2 per cent of the entire output of municipal plants
went for lighting purposes, whereas little more than
one-quarter as much, 14.9 per cent, was supplied for
the sdme uses by commercial stations, The differ-
ence in the relative quantities of current supplied for
power was far less marked, 43 per cent for commercial
and 27.7 per cent for municipal plants, The former
sold at least one-quarter of their entire output to
other companies, including street railways, whereag
the latter disposed of less than 2 per cent in this man-
ner. The nonrevenue uses of current, while compara-~
tively small in either case, were relatively much higher
in commercial stations (2.8 as opposed to eight-tenths
of 1 per cent). This is a condition which might be
expected on account of the difference in size and nature
of business carried on by most commercial stations,

which not only use more current at the generating.

plants themselves, but also maintain large offices and
numerous showrooms and advertising signs, all of
which consume a large quantity of current for light.
It is possible, also, that in some instances the require-
ments of this item were misinterpreted, and occa-
sionally relatively small entries may have been made
by large commercial stations doing many kinds of busi-
ness which properly belonged with one of the other
items, but for, which there was no separate place on
the schedule.

The per cent of distribution and line losses does not
appear to be widely different for the two groups of
plants, 14.3 per cent for commercial stations and 15.6
per cent for municipal stations. One or two qualifi-
cations, however, should be made. In the first place,
an examination of the schedules disclosed the fact that
municipalities in general were disposed to misinterpret
or, at any rate, to underestimate the item of distribu-
tion and line losses. This was due largely to the fact
that so many of this group of plants were not supplied
with station meters, and, accordingly, estimated their
total output on the basis of the current actually deliv-
ered to customers. As most of these plants are com-
paratively small and as their total output forms a
small proportion of the total for both groups of stations,

errors here made would show up more seriously than
in the case of commercial plants. Accordingly, there
is good reason to believe that the item ¢ distribution
and line losses” has been put at too low & figure for
municipal plants. Among commercial stations, on
the other hand, the larger plants keeping acourate
records so greatly outweigh the smaller that any errors
made in this respect will be negligible. When con-
sideration is given, however, to the wide extent of ter-
ritory served by the average commercial station, the
total number of whick, 4,224, supply current to 11,349
separate municipalities, and some of which serve
more than 100 different places, it might be expected,
other things being equal, that commercial stations
would be subject to distribution and line losses rela-
tively far greater than would be met with in the munie-
ipal plants, which, with a very few unimportant excep-
tions, serve only the municipalities in which they are
located.

Final attention may also profitably be called to the
proportion of current delivered for various purposes,
estimated on the basis of the total amount of current
sold instead of the total output. Table 57, accordingly,
shows the relations which exist. Cormmercial stations
sell 51.9 per cent for power, or more than one-half of
the current which they actually deliver to customenrs,
while 30.1 per cent is sold to other companies. Mu-
nicipalities, on the other hand, furnish almost two-
thirds of their current for light, including free service,
while one-third goes for power, and only one-fiftieth
to other companies.

Kable 57 TER CENT DISTRIBUTION OF
CURRENT DELIVERED ¥OR
VARIOUS PURPOSES: 1917,
.. .&_ll Commor-| Munici-
. stotions. cial. pal,
1 100.0 100.0 100.0
BT U 19.8 18,0 B,
POWCTe o vnnnnns elemreraneaentraaaaana. 51.2 51.9 fﬁ g
T0 Obher COMIPAIIIS. c et cvsmmemariearacraaicaannn 28.0 30.1 2.0

In this place a few data of general interest may well
be mentioned. In the group of commercial stations
there were 1,742, or 41.2 per cent of the total, which
sold no current for power. Municipal plants similarly
reported in the same class 1,105 stations, or 47.7 per
cent of the total.” There are, again, 53 commerecial
plants selling current only for power or both for power
and to other companies. Also, 42 commercial sta-
tions, with an output of 285,377,527 kilowatt hours
sell all their current to other companjes. Again 5’
commercial plants and 67 municipal plants do onl} a
street or park lighting business, while 7 other munic-
ipal plants do a combined street lighting and munije-
ipal power business. Finally, 822 stations, of which
710 are commercial and 112 municipal, sell current
to other public service corporations,
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Average outpui per plant according to population
groups.—Before leaving this subject it will be worth
while to make some attempt to show the average
amount, of current delivered for light and for power
by commercial and municipal stations, arranged ac-
cording to the population groups discussed in Chapter
IL (p. 87), together with the number of kilowatt hours
consumed per capita for the different services. These
data are summarized in Table 58.

.

Table 58 COMMERCIAL AND MUNICIFAL CENTRAL ELECTRIC
STATIONS GROUPED ACCORDING TO POPULATION—
AVERAGE PER PLANT AND PER CAPITA CON-

SUMPTION OF CURRENT ¥OR LIGHT AND POWER:

Kilowatt
POPULATION GROUP. Average per plus. ;};’r‘llll;;i cgtex;
capita.

Topula- | Kitowatt | Kilowatt

Foven OUrS 50 Ours 50, ight.JPower.
distriets | M 1d | h 1d || Light. P
servéd for light, | for power.
TOTAL,
All d(strlcts .................... 0,606 787,85% | 1,039,595 8l 200
Under 1,000, . coeciiuiimanunannn. 53¢ 23,4.)1 121 518 44 228
1,000 but under 2,000, 1eereeeenas| 1,208 65, 024 138, 948 5L 110
2 000 but under 5,000, -~ -1- .. 2,744 180, 597 260,017 59 95
5,000 but under 10,000, ... . 5,845 302, 456 628,119 67 107
10,000 but under 25,000. .. 12, 529 850,200 | 3,204,906 68 261
25,000 but under 50 000. 26, 102 1,028,662 | 5,228,392 4 200
.)0 000 but under 100 000 47,315 3,454,205 | 12,704,137 3 260
100 000 but under 200 (Y 104, 092 6, 668,312 | 18,900,461 64 182
200, OGObLIt under 500, OO 194 814 15, 909 030 | 41,862,287 82 215
500 000 and over 33, 9()6 567 (‘)7 812 555 105 209
COMMERCIAL.

Albdistriets.eee e iiiiennreenae 13,536 | 1,005,719 | 2,935,601 7 217
Undor 1,000... . .oecmmncenrannnnn 522 21 888 180,508 42 346
1,000 buf under 2,600............ 1,279 62 836 230, 591 49 180
2 000 but under .J,OOO ........... 2,821 106 923 303, 342 56 139
5, 000 but under 10,000, ........ 6,184 370 431 808, 734 60 145
10 000 but under 20,000 Ceemanan 13,831 873 166 | 4,137,675 63 209
25 000 bt under 50,000, ........] 28072) 1, 997 638 5, 992 850 71 213
50 000 but under 100 000, ...... 51,146 ,559 864 | 14, 09() 914 70 275
100 000 but under 200 000. L0 105,804y 6,775,658 20 18’3 050 G4 191
200, 000 but under 500 000 191 400 15, 55.),. 39 43,094 782 80 294

oUO 000 and over........ . 35,804, 205 | 76,307, 555 97 2006

MUNICIPAL,

Alldistriets.,ooeeoiiiienneannns 5,898 287,877 147,384 49 25
Under1,000.. - 570 20, 552 , 312 47 8
1,000 but mldet' 2,000, .- 1,317 67,930 17,3390 52 13
2 000 but under 5 000 ........... 2,878 166, 693 75, 090 58 26
0,000 but under 10 000, ..., 6,318 427,008 202, 867 48 32
10,000 but under 2.) (1111 D, 13,718 771,587 504,107 57 37
25 000 but under 50 {1111 J, 34,610 | 1,585,176 868, 150 44 25
50 000 but under 10() 000........ 59,433 | 2,679,007 | 2,607,771 45 44
10[),000 butunder 200 000....... 129,203 | 6,552,682 | 5,412,276 43 12
200,000 but under 500,000. . 283,333 21, 56‘? 081 | 14,142,361 8 50
500,000 and OVErees ivvenuennnn 593,618 | 20, §72, 754 529,434 35 13

Attention should first be called to the fact that the
average population served per plant was similar for
both classes of stations in all 5 groups serving less than
25,000 people. In these lower groups it is unusual to
find a commercial and municipal plant operating in the
same territory, nor does it often occur that more than
one commercial station will be found in a given district
of this size. Beyond this point, however—that is,
in those groups serving from 25,000 populatlon
upward—municipal plants lead in every group in
the average number of inhabitants served. The reason
for this condition is evident.

Municipal plants, as in-.

the lower population groups, serve a single locality,
and, with one or two exceptions, even. in the larger
places only one station is found in a given munjcipality.
There are, however, frequently several commercial

.stations operating in the same territory, and in the

case of those numerous companies which serve a large
number of separate localities, this condition is even
more common, Itnotinfrequently happens that while
one commercial station does the greater part of the
electric light and power business in a given district,
there may be several others whose output is dehvered
almost wholly for power used by large manufacturing
concerns or sold largely in bulk to central stations.
The former are, of course, always included in this
tabulation, as well as the 1atter, if they incidentally
sell some current for lighting or power purposes.
By the inclusion of such plants the average populamon
served by commercial stations in the higher groups is
naturally somewhat reduced.

It is significant to find that in each population
group up to 10,000 the average municipal plant
supplies slightly more current for light than does the
corresponding commercial plant, nor does the latter
appear to have much advantage over the former
until the highest group is reached. In the group

" between 200,000 and 500,000 population municipal

plants are markedly in the lead. As just suggested,
however, these averages for commercial stations are
somewhet misleading, because a number of plants are
included which sell no current for light (42), while
many others do almost no lighting business. There
is a total of 95 commercial stations which sell no
current for light, 53 of which, for reasons earlier ex-
plained,! are omitted from this tabulation. The avei-
age amount of current sold for light by all commercial
plants, 1,065,719 kilowatt hours, is almost four times
a8 great as the average per mummpal plant, 287,877
kllowatt hours.

Much more indicative of the true situation are the
averages which show the number of kilowatt hours
sold for power by population groups in the two classes.
For both commercial and municipal plants there is a
steady increase in the average power sales from the
lowest to the highest group, except in the case of the
highest group for municipal stations, for which the
average was only about one-half that shown for the
next highest group, but it is interesting to find that at
every stage commercial stations are many hundred
per cent in the lead. The average power sales for the
commercial plants here tabulated are 2,935,601 kilo-
watt hours, or almost three times as @reat as their
average lmht sales. For mu111c1pa1 plants on. the
other hand, the average power sales were only 147,384
kilowatt homs or about half the average light sales
for the same group and only a little more th’ln one-
twentieth of the average power sales of commercial

! Chapter 11, p. 38.
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plants. It is true that there are many plants in both
groups which report the sale of no current for power.
Were these eliminated there would remain in this
tabulation 2,429 commercial plants which sell current
for power and 1,213 of the corresponding municipal
plants. Using these figures we should find the aver-
age power sales per plant to be 5,283,323 kilowatt
hours for the former and 281,646 kilowatt hours for
the latter. In the case of commercial plants having
total power sales of 588,798,449, 10 were omitted from
this tabulation. If these were included, the average
power sales for this group would be appreciably higher
than here indicated.

Per capita consumption of current for light and power:
1917 —~From the special tabulation already made it

is possible to arrive at the per capita consumption, of

electric current for light and power according to the
various population groups. An explanation of the
method whereby the basic data were secured has al-
ready been made.! Itshould be noted in this connec-
tion that while we might reasonably expect to find a
gradual increase in the per capita consumption of
current for lighting purposes as the population of
the districts served increases, yet some qualification
must be made because of the fact that in the case of
commercial plants the larger population frequently
represents merely an aggregate of relatively small
municipalities. In the case of municipal plants, also,
stations serving the larger population groups in many
instances supply current only for lighting the streets
and public buildings. Accordingly, the indicated per
capita consumption for this group will naturally be
low. The element of chance plays a far greater part
in the matter of power sales per capita. Frequently
an electric station serving a small territory may
furnish great quantities of power to local industries
either for manufacturing or for mining, in which case
the density of service will appear abnormally high.
Hence, except for the fact that the larger industrial
establishments, which normally use a great deal of
electric current, are not ordinarily to be found in the
smaller population districts, the mere population of
the territory served gives little clew to the population
per capita consumption of current for power.

In examining Table 58 it is apparent that in the
four lowest groups municipal plants led by & narrow
margin in the amount of current supplied for light per
inhabitant. In view of the fact that, as will be ex-
plained in the following chapter,’ the average munici-
pal plant is, relative to its size, far more liberally
equipped with street lamps, it is reasonable to assume
that in all probability those municipalities which own
their lighting systems are more generous in all of their
public lighting, whether of streets, parks, or buildings,
than are the municipalities served by commercial

1 Chapter 1T, p. 37. 2 Chapter VIL, p. 93.

stations. Local conditions might, of course, affect

- the situation in certain instances, though such differ-

ences are practically negligible when the average of
large groups of plants is taken, as is-here the case.
Hence, no other explanation of the greater per capita
consumption of current for light by the lower groups
of municipal plants is apparent, since from analyses
later to be made it will be found that the rates charged
by municipal plants to private consumers in these
groups do not tend to be much lower than the rates
charged by corresponding commercial stations. In
the population group between 10,000 and 25,000,
municipal plants show a somewhat lower density of
light service than do the corresponding commercial
plants (57 as opposed to 63 kilowatt hours), but this
difference is not greatly marked. In all remaining
groups, however, commercial plants are very de-
cidedly in the lead, except in the group between
200,000 and 500,000, The deficiency which the larger
municipal plants show can no doubt be attributed
mostly to the fact that many of them are furnishing
current almost solely for public lighting purposes,
while the commercial plants in the same territory do
the general lighting business. However this may be,
it is significant to find that the average number of
kilowatt hours per eapita supplied for light by all com-
mercial plants is 79, while the average for all municipal
plants is only 49. As the average for all plants in the
United States is only 81 kilowatt hours, a little higher.
than the average for commercial plants, it appears that
the actual duplication of territory served by municipal
plants is relatively negligible. '

Discray 13.—Numser or Kmowarr Hours SurrLiep PER.
Carrra vor Lica? By COMMERCIAL AND Municipan Prants,
ARRANGED AccorDING TO PorurLaTioN Grours: 1917,

KILOWATT HOURS
50 kil 100

UNDER™1,000

7

1,000 BUT UNDER 2,000
2,000 BUT UNDER 6,000
£.000 BUT UNDER 10,000
10,000 BUT UNDER 25,000
25000 BUT UNDER 50,000
60.000 BUT UNDER 100,000

t00.000 BUT UNDER 200,000

200,000 BUT UNDER 600.000

500000 AND OVER

OMMERGIAL 27777 MUNIGIPAL

Certain striking contrasts are seen upon examina-
tion of the figures given in Table 58, showing the per
capita consumption of power for commercial and
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municipal plants in the wvarious population groups.
First of all, attention must be called to the condition
which prevails among the municipal plants, since, on
the average, they supply only 25 kilowatt hours per
capita for power, whereas the average commercial
plant supplies 217 kilowatt hours, an amount which
would be increased to 227 if the 10 large plants omitted
from the tabulation. were included. Municipal plants
show a fairly constant growth in the quantity of power
furnished per capita as the population groups increase,
- until the highest group is reached. At every stage,
however, the output for this purpose is so low, being
in all cases far less than the output for light, that the
figures are almost unbelievable when compared with
the conditions found in the corresponding commercial
stations, It must, of course, be remembered that 74
municipal plants, or about 3 per cent of the total
number, supply current only for municipal uses, 67
of which furnish no power. This, however, is by no
means sufficient to account for the obvious differences
which in this respect exist between the two groups
of stations, particularly when we recall that about an
equal percentage of each supplies no current for power
purposes. Ience, the condition evidently prevails in
those districts served by municipal plants where either
few industries capable of using electric power are pres-
ent or those industries which are in the field apparently
are forced to produce their own electric power, except
in those comparatively few instances in which com-
mercial plants are serving the same territory. This
conditionn probably indicates a great lack of business
initiative on the part of municipal plants.

Draoranm 14 .—NumBERr oy KmowarT Hours SuprrieD PER CAPITA
ror Powen 38Y COMMERCIAL AND MUNICIPAL PLANTS, ARRANGED
Accorpivg To Porurarion Grours: 1917,

KILOWATT HOURS
[] 100 200 300 a6

UNDER 1,000,

1.000 BUT UNDER 2,000

2,000 BUT UNDER 6.000

£.000 BUT UNDER 10,000

10:000 BUT UNDER 26000

28,000 BUT UNDER 60,000

80,000 BUT UNDER 100,000

100,000 BUT UNDER 200,000

200,000 BUT UNDER 600,000

40000 AND OVER

7777 municipan

COMMERGIAL

It is surprising to find that while the highest per
capita consumption of current for power in any one
group is only 50 kilowatt hours for municipal plants
and the lowest only 8, the corresponding extremes for
commercial plants are 346 and 139 kilowatt hours.

It is equally surprising to find that while, as would

naturally be expected, the smallest per capita con-

sumption (8) in municipal plants is met with in the
lowest population group, the highest per capita
consumption for power (346) is found in this same
group of commercial plants. This condition in the
latter is due to the fact that the states of Pennsylvania,
West Virginia, Washington, and Arizona each reports

a plant serving a very small population group, which
supplies an unusually large quantity of current for
power to manufacturing establishments or mines.
But even if these abnormal cases were eliminated, the
per capita amount of current supplied for power by
commercial stations would still be about 50 kilowatt
hours as opposed to only 8 for municipal plants sup-
plying less than 1,000 population. Somewhat similar
conditions, though far less marked, obtain among com-
mercial plants in several of the other low population
groups. :

. As a result of frequent inquiries which have been
made during the past few years, it was deemed worth
while to present figures showing as nearly as possible
the per capita consumption of current for light and
power, according to states and geographic divisions.
It will, of course, be understood that the data can not
always be considered absolutely accurate so far as
different states are concerned, for reasons already
pointed out in connection with the preceding study
of per capita consumption. There may occasionally
be some duplication of population which could not be
discovered by the Census Bureau, and at this period it
is not always possible to determine with accuracy the
exact population of different municipalities. The
material here presented, however, is nowhere else to
be secured, and the percentage of error, particularly
in the case of the different geographic divisions, will
be very slight indeed.

In Table 59, thereforo, is given not only the popu-
lation of the various districts furnished with electric
cwrrent but also the fotal population of all states
according to the census estimate of January 1, 1918,
which is the most nearly comparable date, since the
schedules from central stations were to report condi-
tions as of December 31, 1017. In some cases the
ostimated population may be considerably different
from the true population, since the figures have
generally been built up on the theory that the annual
rate of increase in population in the different states
since 1910 has been the same as the average rate of
increase during the preceding decade. In 10 states,
however, a population census was locally taken in
1915. These were New York, Rhode Island, New
Jersey, Massachusetts, Jowa, Kansas, Florida, South
Dakota, North Dakota, and Wyoming. Upon the
whole, therefore, the ratio which appears to exist
between the total estimated population of the different
states and that portion of the population which is
actually in a position to be supplied with e]ectric
current is & very close approximation. However, the
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figures showing the per capita consumption of current
for light and power, based on population actually
served, will doubtless be even more accurate. - From
the nature of the service rendered by electric street
railways, it was scarcely possible to include the power
so used in the per capita consumption, nor would the
figures have had any particular significance. Current
sold to other central stations will, of course, ulti-
mately appear in the returns as sold for light or power.
Finally, it should be noted that the data assembled in

Table 59, as in preceding tables on the samé subject,
are not wholly complete, due to the necessary omis-
sion of 11 plants which supply to an uncertain popu-
lation 104,700 kilowatt hours for light and 588,798,449
kilowatt hours for power. No doubt this amount of
current should be included in computing the per
capita consumption, since the amount of population
actually involved in conmnection with the supply
of such large quantities of power is practically
negligible. '

 COMMERCIAL AND MUNICIPAT, GENTRAL ELEOTRIC STATIONS—DENSITY OF ELECTRIO LIGHT AND POWER
SERVICE IN THE UNITED STATES, BY GEOGRAPHIC DIVISIONS AND STATES: 1917.

Table 59 POPULATION. PER CAPITA  CON-
SUMPTION (BASED

ON POPULATION AG-

: Number of Peorcentofj| Number of kilo- | Number of kilo-[| TUALLY SERVED).
DIVISION AND STATE. stations Census esti- |, Ropula- i watt hours con- | watt hours con-
* || Districtssarved mate, Jat, 1 tion served|] sumed for light. |sumed for power.
with current. this. with elec-
. trie cur- Light. Power.
rent,

UNITED STATES. .« ecucnaacenerennanocnnastonas 6,489 62,847, 722 104, 444, 803 60.2 5,112,412, 249 12,586,028, 828 81 200

NEW ENGLAND..ovvvtrrantaetventnssenasnannasneeens 377 6,591,077 7,302, 566 80. 3 420,428 908 962,745, 404 84 1468
AN e tiiisereiennciaiiaaiairaraaaas o1 573,108 779, 765 73.5 24; 023; 0156 08, 534, 83 42 172

New Hampshire....o.eeeeeiaiiiiinnvinnnn 58 382, 267 445, 300 85.8 19, 008, 406 20,101, 528 50 L)
Vermont. . o.ooviiiiiiiiiiremniiianiaenns 57 201, 850 365, 569 55.2 12,894, 145 38, 366, 087 64 190
MASSACHUBEEES « «venneereenernranencenannsn 120 3,769, 586 3,804, 381 99,1 246, 028, 275 408, 349, 682 65 132

- Rhodelsland....coociiineeioiiieinanannas 9 482,300 631, 640 76. 4 35, 585, 991 122,674,168 74 084
Connectieuts s e smrvenreracucaereieareinran 42 1,181,968 1,275, 821 02.6 82, 801, 076 175, 628, 200 70 149
MIDDLE ATLANTIC. 666 19,770,883 22,329,921 88.5 1,527,420, 125 4,049,935, 155 i 205
New York 326 10,165, 378 10, 553, 585 96.3 958, 781, 017 - 2,214, 435,204 94 218
New Jersey 62 2,604, 565 3,047,282 88. 4 137, 658, 117 289,340, 309 Bl 107
Pennsylva 278 6,910, 452 8,720, 064 79.2 430, 980, 991 1,548, 158,582 62 224
EaAsy NORTH CENTRAL....... 1,378 18,335,408 20, 018, 689 66.6 1,819, 668, 089 2,182,324, 030 99 164
Oronscreramnnnnonns 332 ,246, 3 B, 242, 049 61.9 318, 037, 645 506,778, 461 08 150
Indiana. 236 1,046,064 2, 844, 820 57.9 111,518,382 220,786, 350 68 134
Tnoise. e eieesriienanann 301 4,560,878 6,276, 864 72.7 501,461,718 506,363, 280 123 124
Michigan.. ceen ... 238 2,424,100 3,113,972 7.8 223,502, 830 642, 503,477 92 265

R s 3 O 266 1,458,617 2, 540, 67! 57.4 105,058, 514 245,802, 362 72 169
‘WEeST NORTH CENTRAL 1,720 7,180,257 12, 850, 7687 56.4 B9, 008, 021 725,981,024 78 102
(1017 PPN 254 1,614,802 2,328, 866 69.3 163,943,910 202,119, 519 102 181

T0Wa ...... 322 1,003,950 12,924,771 49.2 77,062, 091 55, 800, 569 70 51
Missourt.. ... 202 2,268, 406 3,430,046 66.0 176,643,404 169,766,192 78 5
North Dakota . 127 200, 330 778,37 25.7 14,273,300 5,779,802 71 29
South Dakota. 131 228,116 726,203 31.4 14,723,793 10, 870, 760 86 48
Nebraska. ... s s 204 745,334 1,200, 501 57.8 49,722,639 45,522,424 67 61
KANSAS 0. asetiernanemnnratataaeseairusarassoann 300 085,220 1,863,032 52.8 62,608, 824 146,021,678 64 148
S0UTH ATLANTIC 723 4,518,805 13, 562, 034 33.3 4|, 282, 676,718 1, 264, 333, 345 63 (. 280
Delaware, Distric} of Columbis, and Maryland 63 1,330,726 1,967,000 67.6 116,453,061 243, 856, 635 88 198
irginia. 04 615, 487 2,223 627 27.7 22, 860, 468 73,045, T45 37 119

‘West Virgin 72 363, 864 1,425, 883 25.5 46,162,481 113,244, 904 127 311
North and Sou 238 1,156, 833 4,102,972 28.2 48,215, 360 687, 341, 251 42 594
Georgia... 174 649, 231 9,915,730 22.3 26, 285, 042 110, 391, 604 39 170
Florida... 82 402,165 927,632 43. 4 23,599, 307 18,453, 306 59 41
EAsT S0UTH CENTRAL 410 2,422, 378 9,082,884 26,7 134, 979, 387 287,617,110 56 119
Kentueky.oooeoevraenennnn P 125 887,909 2,401,320 37.0 53,708,123 45,000,910 60 51
Tennesses . N 106 639, 157 2,812,941 27,6 41,263,713 70, 648, 609 65 111
Alabama. .. e 82 621, 760 2,379, 605 26,1 26, 647, 118 164,691, 083 43 265

BN LS 11 SR 97 273, 550 1,989,018 13.8 13, 365, 433 7,276, 108 49 27
WEST SOUTE CENTRAL - ¢ cveeemiveaaeenennaannaas 636 3,528, 324 10, 542, 614 33.4 203, 973, 735 213,709,122 B8 61
ATKamsas. .........o.o.e.os 90 398, 218 1,779,656 22,4 18,973, 852 9,600, 497 48 24
Louisiana....cocoovemne.n. 85 660, 522 1,870, 866 35.3 80,124,048 26,033, 482 76 39
Oklahoma.. 201 827, 543 2,333,742 35.5 40, 638, 850 583,180,470 49 64

264 1,640, 041 4,558,351 36.0 94, 238, 580 124, 804, 664 57 7%

334 1,071,383 3,381,990 49.4 182, 350, 621 1,458, 804, 860 109 873

60 224, 810 479, 656 46.9 32, 761, 568 791,760,603 146 3,522

45 223,927 453,472 40. 4 21,438, 529 91,787,405 06 410

41 04, 300 187, 675 50.3 10,950, 791 10,013,272 116 116

60 467,759 1,001;451 46,7 55,946, 573 148, 089, 878 120 317

£ 94,708 430,332 22.0 , 7606, 408 , 991, 628 61 74

29 146,123 267,912 54.8 10,303, 467 53,685,821 71 367

47 373,301 448,757 83.2 30,080, 832 319,654,975 105 858

14 46,1 112;740 41.0 6,103, 453 35,731,100 132 774

PACIFIC. 1 avaneee e ciietetasvaaas s eaenenamnnanns 250 3,876,200 5,678,820 69.5 481,046,645 1,440,777,788 124 372
‘Washington. - 86 757, 159 1,628, 989 46,5 62,526,140 118; 968, 208 83 157
Oregon. ...... 67 527,472 875,117 60.3 26,011,223 55,573, 337 49 105
OO ¢ v v e eeeeeeecenicae e earaiasaennnans 97 2,591,578 3,074,203 84.3 393, 409, 282 1, 266,236,153 152 489

1 Papulation Apr. 15, 1910; decrease since 1900,

In many cases it is not eagy to account for the wide
differences in the per capita consumption of current
for light in various geographic divisions and states.
Sometimes, to be sure, current sold for power was in-
cluded with that sold for light on the returns, but the

cases in which large quantities were involved in this
way were comparatively rare and would not be suffi-
cient to account for the noticeable discrepancies, which
must, accordingly, depend largely upon local condi-
tions. So far as the different divisions are concerned,
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the Pacific leads with 124 kilowatt hours, followed by
the Mountain (109) and the East North Central (99).
Those states reporting the highest per capita consump-
tion of current for lighting purposes are California
(152), Montana (146), Nevada (132),. West Virginia
(127), Illinois (123), Colorado (120), Wyoming (116),
Utah (105), and Minnesota (102). In four of these
states—California, Montana, Nevada, and Utah—
the bulk of the electric current was generated by
means of water power and supplied at very favorable
rates to customers who, no doubt, were rather waste-
ful in its use. Itis fur'bher true that, with one or two
exceptions, a great deal of mining is done in these
" sections, and probably a large quantity of current is
used for lighting many of the mines. The high per
capita consumption for light in Illinois (123), which is
practically the same as the per capita power con-
sumption (124), is doubtless accounted for by the
inclusion of an appreciable amount of current actually
sold for power with that sold for light in the case
of one of the largest companies. The lowest per
capita consumption for light is found in the East
South Central division (56), the West South Central
(58), and the South Atlantic (83). Among the states
the lowest consumption is reported by Virginia (37),
QGeorgia (39), Maine (42), North and South Caroling
(42), Alabama (43), Arkansas (48), Mississippi, Okla-
homa, and Oregon (49). In practically all of these
the rural population is large and municipalities are
correspondingly small, and, with two exceptions, they
are all Southern states in which the Negro population
is very dense. In these poorer dxstucts the candle
and the kerosene lamp doubtless still hold sway. Ten
states—Iowa, Missouri, North Dakota, South Dakota,
Nobraska, Florida, Kentucky, Mississippi, Arkansas,
and Louisiana, in the order named—report higher per
capita consumption for light than for power.

The per capita consumption of power in all districts
served in the United States is 200 kilowatt hours, or
210 if the 10 large plants omitted from the tabulation
be included. This figure indicates a density of power
service about two and one-half times as great as the
density of lighting service.
consumption of current for power is met with in the
Mountain division, which reports 873 kilowatt hours—
a figure which is much more than twice as high as
that shown by the Pacific division (372), which is
second in rank. The South Atlantic division follows
with a per capita consumption of 280 kilowatt hours.
Upon examining the various states which compose
these divisions, it appears that these extremely high
figures are usually accounted for by only one or two
states. In the Mountain division, for example,
Montana shows a per capita consumption of 3,522
kilowatt hours for power, which is between four and
five times as high as that found in Utah (856) or
Nevada (774), the two closest rivals. In the entire
Mountain division, however, with two exceptions,
Wyoming and New Mexico, the per capita consump-

The highest per capita .

tion is higher than in most other states. This would
seem to be accounted for by the enormous quantity
of electric power used in mining operations in these
sparsely populated states, particularly in Montana,
Utah, and Nevada. In Idaho, also, a good deal of
electricity generated by water power is used in the
various farm operations as well as for heating pur-
poses. California, in which are found the most ex-
tensive hydroelectric developments in any state in
the Union, ranks among the highest in the per capita
consumption of power (489 kilowatt hours), in addi-
tion to being first in use of current for lighting pur-
poses. North and South Carolina, which have been
combined in this tabulation owing to the difficulty in
determining to which state belong portions of the
population served, together show a per capita power
consumption cons1del&b1y higher than that found in
California and rank fourth among all the states in
this respect. Hore, again, most current is generated
by water power and is extensively used in textile
and other mills. None of the so-called “industrial”
states appear to have a per capita power consump-
tion at all approaching the states already mentioned.
This condition is in large measure accounted for by
the fact that so much greater population is served in
these more highly developed sections with light as
well as with power. Accordingly, the population
which must be used as our divisor is relatively far
greater and the quotient is correspondingly less.
Further, in these older states, many manufacturing
establishments are using steam for motive power or
are generating electricity in their own plants.

" Bubject to the qualifications and explanations which
have earlier been made, perhaps attention should be
directed briefly to the proportion of population which
is rveported as being served with electric current in
the different sections of the country. Based on the
census estimate for January 1, 1918, it appears that
in the New England division 90.3 per cent of the total
population was living in districts which presumably
are in & position to be served with electric current.
This division is closely followed by the Middle At-
antic, with 88.5 per cent, while the Pacific division,
reports 69.5 per cent of the total population, and the
Bast North Central 66.6 per cent. The highest
ranking states are Massachusetts, with the somewhat
questionable figure of 99.1 per cent, New York (96.3
por cent), Commecticut (92.6 per cent), New Jersey
(88.4 per cent), New Hampshire (85.8 per cent), Cali-
fornia (84.3 per cent), and Utah (83.2 per cent). In
most of these states the ratio of urban population to
rural population is extremely high, but it should be
remembered that by far the greater number, at least
two-thirds, of central electric stations in the United
States are serving a population which is so small,
under 2,500, that it is classified by the Census Bureau
as “rural.’” The low ranking divisions are all in the
South, the East South Central (26.7 per cent), the
South Atlantic (33.3 per cent), and the West South
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Central (33.4 per cent). In the states comprising
these divisions we find an overwhelming proportion
of country dwellers, though not all of the states show-
ing a very low proportion of population served by
electric plants are to be found in these sections. The
following states are among the most sparsely served
in the order named, all of which report less than 30 per
cent: Mississippi (13.8 per-cent), New Mexico (22 per
cent), Georgia (22.3 per cent), Arkansas (22.4 per
cent), West Virginia (25.5 per cent), North Dakota
(25.7 per cent), Alabama (26.1 per cent), Tennessee
(27.6 per cent), Virginia (27.7 per cent), and North
and South Carolina combined (28.2 per cent).
Combined data on the equipment and output of central
electric stations and electric railways.—While, from
time to time, attention has been called to the United
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States totals which include both street railways and
central stations, it may be of some interest to the
reader here to sum up in tabular form the combined
figures for equipment and output for states and di-
visions as well as for the United States ot the last
three census periods.

After the detailed analyses which have aheady been
made of the figures relating to the primary power
equipment, together with the dynamos and output of
central stations, it is probably unnecessary to make
extended comment on Table 60, in which totals are
assembled. Attention should, however, he called to
the states and divisions which in 1917 stood highest
in generating capacity and output when the street
railway industry was added to the central station
industry.

COMPARATIVE SUMMARY—CENTRAL ELECTRIC STATIONS AND ELECTRIC RAILWAYS—PRIMARY POWER, DYNAMO
CAPACITY, AND OQUTPUT OF STATIONS, BY GEOGRAPHIC DIVISIONS AND STATES: 1917, 1912, AND' 1907,

'Table 60 PRIMARY POWER. KILOWATT CAPACITY OF DYNAMOS.
Cen- Steam engines and | Internal-combus- o . Total
DIVISION AND STATE. sus steam turbines. tion engines. Water whoels. Iilowatt hours
ar. Total Aliernat- 3
ye ! Direct A gencrated.
horse- Total. curront ing
power. Num- Horse- Num- | Horse- | Num- Horse- current.
ber. power. ber. power. ber. power.
UNITED STATES.......... 1017 17,136,947 9,223 | 11,992,991 | 2,687 | 238,700 | 3,600 [ 4,905,256 11 919,186 068, 723 | 10, 950, 463 32, 678, 806, 061
‘ 1912 || 11,191,420 || 10,105 | 8,115,606 | 1,164 5,225 | 3,322 | 2,940,588 || 7,670,755 || 1,243,365 | 6,427,300 || 17,571, 768,021
1907 6 618 011 || 11,422 | 5,104,800 504 72,108 | 2,700 | 1,441,048 4 4.32 641 1 428 954 | 38, 003 687 10, 621, 40(3 837
GEOGRAPHIC DIVISIONS: . —
New England. ............. 1917 1,788, 740 785 | 1,388,712 47 5,605 610 394, 423 1,272,322 160,837 [ 1,111, 185 2,642, 446, 330
: 1912 1 ,157,132 885 903, (04 35 10,017 572 246 511 820, 628 210 07 ()1() 611 1 341 921,385
1907 718, 499 1,126 ubb, 829 39 6,823 520 141 847 501,427 210,(:73 2(;1) 754 1 015, 385 019
Middle Atlantic. ........... 1917 4,430,374 1,580 1 3,508,200 1490 31,819 602 800, 205 3,069,676 258,521 | 2,811,155 9 331,673, 441
’ 1912 2 , 991, 020 1,961 2 291 573 192 3'3 939 595 065 508 2 047, 134 340 876 1 .'()(S 238 5, 371 253 169
1907 1 927,114 2,478 1 5b1 260 118 1/,137 532 48 717 1 338,048 449 593 888, 455 3,(:49, 460 449
East North Central......... L1017 3,866, 479 2,280 1 3,363,517 457 31,R83 709 471,079 2,743, 760 247,916 | 2,495, 853 7,632, 365, 405
1912 2 4185, 706 2,627 | 2, 1\3 091 224 26, 710 703 300,9{)5 1,784,368 342 488 1, 441, 880 3 990, 158 144
1907 1, 173 949 3,137 1 .318, §01 123 12,725 610 142,723 976,419 341 929 (:01 490 2 343, 105 832
West North Central........ 1017 , 503, 933 1,548 { 1,080,850 | 1,383 77,414 317 345, 669 1,077,751 97,767 970, 0584 2, 454 144,137
19012 929, 220 1,513 rﬂ(} 922 424 2) 578 272 132 720 b-u 343 118 222 .328 121 1 209, du9 546
1907 577,054 1,538 468 027 97 7,33(3 200 101 691 319 206 113 895 265 311 786, 641 429
South Atlantie............. 1017 1,875, 003 960 921, 496 152 23,212 417 730,355 || 1,119,602 64,170 | 1,055,432 2, 587, 663, 138
1912 1,004,038 045 5557 888 60 11,373 385 404 777 (:82 325 19 616 602 709 1 074, 027, 912
1907 552, 496 ] 374 427 31 6,520 266 1/1 549 dG7 195 89 704 277 431 643, 771,881
Fast South Central......... 1017 666, 725 634 427,152 119 4,680 8L 234,893 476,037 47,924 428,113 1, 252, 280, 629
1012 354 338 616 J15 628 13 1,080 47 -37 630 211 347 48, 286 193,061 4/6,150 487
1907 218, 799 603 210 492 3 60 29 8, 247 117 736 43,924 103,812 298, 426, 046
‘West South Central........ 1017 494, 454 851 438, 461 474 48,732 41 7,261 352,371 46, 502 305, 869 788, 185,132
1912 344, 799 800 318, 767 153 17,854 35 8,678 242 617 48 608 194, 009 425, 302 675
1907 206, 039 813 199 287 59 3,690 24 3,062 136,856 51 604 85, 262 258, 425, 302
Mountain........oiivaennn 1917 861,222 324 228, 287 123 11,040 371 620,995 574,432 13,909 560, 523 2,135,048, 169
1912 516, 451 308 1/9 217 20 2,005 310 '%'34, 539 317,176 17,089 300, 087 080, 841, 612
1007 261, 597 337 112 244 13 855 231 148, 498 175,220 22,0677 1a2 543 446, 471 639
Pacifice.-cvereiincriacnnnn. 1917 1,849,957 296 6306, 226 42 3,415 446 | 1,210,318 1,233,226 31,177 | 1,202,049 3,954, 108,630
1912 1 378,725 365 568, 976 23 2,479 403 807,210 893,817 43 163 850 664 2 497, 853,901
1907 082 464 440 203, 733 21 17,017 297 371,714 410, 534 44 895 3(15, 630 1 140,660, 340
NEW ENGLAND:
(55 - YD 1917 143, 796 80 36, 346 7 180 219 106,770 86, 056 7,080 78,976 227,101,085
1912 129,71& 8¢ 34 136 3 135 199 95, 502 89,991 17,387 72,604 171,241,221
1907 78,225 115 31 [:L<1 2% DN P 164 46, 766 52,947 14,756 - 38 192 95, 2/0 975
New Hampshire........... 1017 97,313 51 36,104 11 1,228 108 59,891 68,235 3,961 64,244 165,947, 288
1912 88, 330 64 27,306 11 1,905 117 59 119 60, 503 4,706 55,707 131,950,020
1907 50,414 70 23,095 8 1,115 103 26 204 34,637 6,112 28,525 58,209, 739
Vermont. .. ccecueeemauaanns 1017 82,154 33 17,485 1 50 123 64,619 50,478 1,917 57,561 76,681, 434
1912 58,018 54 17,996 2 95 120 39,937 36,212 3,372 32,840 10) 527 550
1907 44,016 50 12,589 4 205 107 31 222 26,729 4,776 21,953 34,056, 513
Massachusetts...oouveoon ot 1017 1,015,075 390 886,792 18 2,187 102 126,096 712,552 112,694 599, 858 1,474,165, 620
1012 623,576 467 591,518 27 5,872 70 26 189 450, 236 136 786 313,450 838, 189 192
1907 387,422 620 365,216 17 3,797 73 18 408 275,116 1.:4 637 120,579 589, 133 632
Rhode Island............... 1017 191,171 33 136,308 5 1,125 17 3,738 147,117 7,100 140,017 236,771, 687
1012 94 349 37 91,784 5 1,125 13 2,440 70,109 13,959 uﬁ 150 124, 222 051
1907 57,071 70 53,508 4 1,000 16 2,263 41,840 23,681 18,159 93, 410, 987
Connecticut............ ool 1017 259, 231 150 225,087 bl 835 47 33,309 198, 884 28,085 170,799 461,779, 2168
1012 162,086 174 140 867 7 885 &3 20,334 113,877 33,717 19,8{30 226,191 342
1907 101,351 201 80 662 [i 706 57 19,983 70, 158 36,812 33,346 145,303, 273
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COMPARATIVE SUMMARY—CENTRAL ELECTRIC STATIONS AND ELECTRIC RAILWAYS—PRIMARY POWER, DYNAMO
CAPACITY, AND OUTPUT OF STATIONS, BY GEOGRAPHIC DIVISIONS AND STATES: 1917, 1912, AND 1907—Contd

Table G0-—Continued.

PRIMARY POWER.

KILOWATIT CAPACITY OF DYNAMOS,

Con- Steam engines snd | Infernal-combus-|  yyoior wheels Total
DIVISION AND 8PALE. sus steam turbines, tion engines, . : 1 kilowatt hourg
yoar, Total ] Direct | Alternat | genorated.
. horse- Total, ourrent.
ower, ‘ current,
p Num-| Horse~ | Num- | Horse- | Num- | Horse-
her, power. ber, | power, | ber. powar,
MIpDLR ATLANTIO!
Neaw Yorke coaveeniienas...| 1017 2,502,992 677 | 1,772,619 78 8,543 458 121,830 1,730,003 112,729 | 1,617,364 5,082, 650, 030
1912 1,813,520 781 1, 27'3 422 76 9,186 436 530,021 1 216 336 . 140 143 | 1,076,193 3, 374 059 343
1907 1 130, 804 912 8’19, 079 32 5,200 336 315,435 4446 226, 094 566,452 2 420, 974 ne
Now Jorsey...cceeua.- weresa| 1017 386, 709 207 381 837 26 3,645 12 1,327 264,071 42,289 221,802 804,126, 066
1912 268, 612 208 4, 683 21 2,360 i8 1,569 203) 200 49, 560 153, 640 417,089, 631
1907 185, 537 335 182 416 11 1,328 22 1,794 157 208 48,866 88,432 318,320 084
Fennsylvania............... 1917 1,540, 673 608 | 1,353,834 a8 19,731 138 167,108 1, 075,512 103, 523 971,989 3,444, 888,345
1912 908, 879 884 753, 468 95 22,393 141 133,018 627 582 151,173 476, 416 1, 580, 104,14u
1607 601, 773 1,231 559, 766 75 10,519 124 31,488 407 304 173 733 238,471 940, 186, 466
EAsST NORTH CENTRAL: :
L) ¥ £ O [ 13 U 1,101, 823 648 | 1,088,830 121 12, 258 47 20,726 758,522 107,648 060, 874 2,088, 623,004
1012 670 347 BT ’ 64 8, 165 95 11 502 38 10, 600 477, 903 136, 640 341,263 1 011 186, 644 -
1907 415, 256 809 400, 001 55 5 878 206 3, 287 282,182 126, 046 156, 236 607,104, 385
LA TS o U 1017 470,0'«13 446 439,102 8 3,208 90 27,663 353, 087 22,424 330, 663 729, 828, 669
1012 307,423 448 281,408 19 2,040 90 23,015 228 748 26, 810 202,138 454,911,393
1807 190,967 507 176, 066 15 1,295 83 19, 608 136 666 35, 890 100, 776 274, 795, 437
TIHNOIS . et 1917 1,194,108 587 | 1,125,837 119 4,861 105 64,110 841,008 60,872 780, 224 2,487,354, 650
1912 8 0, 411 691 774 807 35 3,042 105 42, 562 (304 288 112,163 492,125 1, , 649,487,964
1907 497, 492 074 484 991 19 870 86 11,631 334 045 138,379 195, 666 043,681,414
Michigan. ...... [, 1917 679, 047 3090 472, 458 7 3,074 318 203, 515 500,853 25, 625 475,828 1,819,003, 810
1912 445 462 389 309, 382 27 1,028 202 134,464 291 535 31,811 259, 724 649, 339, 814
1907 241 052 440 154, 711 11 6 249 85,738 139 0638 37,428 102,210 318,743,484
WiSCOnSin. covnnecvrnven ..ol 1917 421, 468 200 257, 781 04 8,022 230 156, 065 290, 211 31,447 258,764 627,655,182 -
1912 272 063 314 169, 279 48 8,500 208 4 284 181 804 35,204 146, 630 330, 232,329
1907 123 182 317 98, 642 23 4,070 168 22 461 83 888 83,286 50,602 138, 939, 112
‘WE3T NOoRTH CENTRAL:
Minnesots. .ecvereneacanona.] 1017 350, 741 250 219,001 148 8,002 108 123,048 264, 254 10,999 243, 255 503, 401, 856
1912 201 0804 202 154 057 54 4,755 124 102 172 173,070 17,022 156, 148 275 281,155
1907 173,055 2687 89, 91 22 1,428 83 81 936 113,434 18,672 94,762 189, 029, 616
ToWs..caeunan Crareraaens e 1017 304,370 338 189, 250 158 7,251 05 167 878 258,697 20,110 238, 587 788,101,027
1012 133, 6593 374 123,900 52 2,658 58 ,029 96, 210 28,172 68 038 150 640, 398
207 y 369 74,692 1 56 44 3 833 56,078 27,379 28,699 79, 979, 727
Missouri.ocovneiveniannn. oo 1017 362,258 348 330,298 14 7,205 12 18, 665 267,368 34,763 232, 675 567,419,311
1912 308,0'35 371 303, 661 22 2,472 b , 902 214,931 42,189 172 732 500, 619, 707
1907 202,938 452 199,973 13 963 5 2,002 129, 812 41,713 87 850 376,903, 548
North Dakota........... o 1917 20,070 117 24,670 157 4,400 | .veeyloeniinanne 20,041 7,249 12,792 22,978,008
1912 16, 240 76 15,031 8 BIB foveennsefemennnnnsaas 11,024 4,807 8,217 12 334, 553
. 1907 10,527 61 10,222 2 205 i 100 6,003 4,083 2,030 8,961, 885
South Dakoto...c.c.el.. | 1017 33,196 57 16,150 178 10, 008 11 4,870 24,323 2,013 21,410 31,810,487
1912 27,748 50 16,003 86 4,832 15 6,913 20,032 2,492 17,540 24 703,754
1807 12,084 52 10, 251 10 528 12 2,205 10,048 1,488 8,568 i3, 615, 015
Nobraskse.eeeoeaaanaan veeas| 1017 139,768 199 115,282 284 13,980 57 10, 504 98,702 11,243 87,450 178,772,645
1912 71,203 168 61,577 1 3,832 44 5,884 48,011 8, 085 39,026 95, 169, 03D
1907, 42 102 154 38,303 17 84 19 2,954 28,041 9,635 8,386 52,026,421
Kansas.ueeeeaans verevemann 1917 224,584 233 180,190 284 28,390 34 18,004 154,366 10,480 143, 906 201, 660, 805
2 110,(’08 213 91 a7 111 10,711 20 , 820 78,065 8,045 60,420 1.)0 010 849
1907 58,350 183 44,895 22 2,803 38 8,061 35,042 10,925 25,017 67,826, 217
SOUTH ATLANTIC! -
Delaware....... eerraeanan 1017 34,707 28 34,060 1 22 B 625 20,907 2,798 18,190 52,400,045
1512 2-4, 401 42 23,825 3 250 8 826 16,005 4,875 1,120 25 840 778
1907- 14,800 a7 14,515 |aanecuen]vacneannns 5 285 12,408 7,767 4,641 12,238, 788
Maryland.....oooiveeriannen 7 167,087 78 183,467 17 1,215 19 2, 405 119,533 11,552 107,981 220,165,814
1912 125, 638 112 121 502 8 823 25 3,223 91,364 18,077 75, 287 36, 758, 346
1007 118,531 150 117, 054 5 130 13 1,347 74, 708 17,863 56,746 153,451,176
Dristriet of Columbia........ 1017 120, 690 22 120, 090 68,360 5,350 63,000 170, 286, 768
1912 77,230 24 77,230 57,058 8 458 48, 600 116, 023, 803
1907 38, 200 42 38,200 27,727 8,627 19,100 60, 008, 336
Virginif. ceverecnnminnnennnn 1017 212, 548 126 136, 871 22 821 o1 74,874 151,202 14,518 138, 684 318,007,783
1912 100, 489 1256 , 505 3 185 92 66, 309 116 496 12,040 104, 456 145, 024 055
1907 82,482 138 56, 046 5 960 (Y] 26,476 65 951 21,112 34,839 04, 939, 2713
‘West Virginia........ Yeee-o| 1017 165, 736 116 140,036 33 12,300 15 0,400 127,246 12,155 115,001 200, 908, 487
1912 68, 025 132 , 804 24 3,085 14 6,036 49 767 11 980 37 787 102 198 976
1007 42,801 118 , 880 12 1,2 11 3,027 31 204 s 21, 425 64 729,936
North Carolina....... vaneao| 1817 254,671 132 80,303 19 2,111 89 172,957 171,545 2,351 169,104 400, 214, 560
1912 93,713 118 31,882 5 1,680 76 60 151 01 380 4,059 57, 330 88 101 305
1007 33 108 116 20,206 fouverenn 52 12 812 23, 746 4,317 19,429 33 969, 179
South Carolina......... weeef 1017 300, 590 03 49,009 13 482 90 251,009 185,005 2,202 182,713 541,309, 833
1012 230 606 44 51,596 3 455 88 178 5565 140 986 4,878 136 108 665 575 958
1907 103 131 86 20,111 1 160 58 83 470 64 663 3,878 61 200 96 312 449
Georglae .. ceeerennannan eeens| 19017 326,917 202 107 913 18 3,518 95 215, 486 213,612 7,316 206, 206 503,320, 362
1912 170,832 195 626 i} 3,720 71 82 487 112 841 9,976 102 865 142 082, 277
1907 93,380 155 48, 108 2 3,140 50 42 132 GO 438 11,404 48 044 94 637 017
Florida. ccveeveninianinnae .| 1917 92,100 164 82,247 29 2,743 13 7,110 62,112 5,838 56, 274 81,980, 6538
1912 51,704 113 43, 429 9 1,175 11 7,100 ‘3(5 320 7,173 29,156 . 50 922 414
1907 25 283 08 23,018 6 86 8 1,400 16 260 B, 242 11,018 27 487 2
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horsepower in 1917—the Middle Atlantic (4,430,374),
Fast North Central (3,866,479), Pacific (1,849,957),
New England (1,788,740), South Atlantic (1,675,063),
and West North Central (1,503,933). The leading
states in 1917, so far as primary power is concerned,
were New York (2,502,992 horsepower), Pennsyl-
vania (1,540,673), California (1,242,039), Illinois
{1,194,108), Ohio (1,101,823), and Massachusetts

"Table 60—Continued. PRIMARY POWER. KILOWATT CAPACITY OF DYNAMOS.
Cen- Steam engines and | Internal-combus- .. Total
DIVISION AND STATE, sus steam turbines. tion engines. Water wheels. kilowatt hours
year. Total Direct | Alternat- generated.
horge- Total. current, ing N
POWOT. || \ym- | Horse- | Num- | Horse- | Num- ; Horse- current.
ber. power, ber, | power. | ber. power.
TAST SoUTH CENTRAL!
Kentuokyoseuncinieanaienn 1917 140,462 184 137,776 63 2,301 K 385 100, 06 15,471 84, 596 193, 887, 625
1912 108 227 188 107 651 6 L1 { 30 I 69 867 16,149 53, 718 119 408 653
1907 71 409 192 71 304 1 15 Jevievoae]orvnonnncnes 48 210 17,429 30, 78L 90 058, 286
P eNNOS960u e vurmvosaronnnnns 1917 258, 445 156 123,162 19 631 66 131,852 183, 540 13,646 169, 804 655, 598, (631
1912 122 361 164 04,166 4 445 32 A 85 690 15,213 70, 477 157, 305 115
1907 GS 385 166 B7,145 1ouoiviiifanaanenans 14 1,240 45 8 11,022 34,796 08, 498, 291
Alabamo...ceieieivrrencnn. 1917 221,495 144 117,934 8 705 18 102, 856 156, 609 14,981 141,628 352, 275, 905
1612 83 403 122 73, b 2 19 15 9,880 57 277 13,967 43,310 131 557 601
) 1907 52 619 114 45,592 1 20 15 7,007 36 024 11, 542 24 482 78, 954, 853
Mississippl. « ccecevriamanin. 1817 49,323 150 48,280 29 35,821 3,820 81,995 50, 620, 468
1912 40 347 142 40,307 1 28 613 2,967 25,550 37 879 158
' 1907 26 386 132 20,301 1 16 784 8,031 13,763 30 315 516
“West Soutn CENTRAL: .
Arkonsas. .cccoceuccacanaen 1917 53,249 144 48,148 44 37,370 11,854 25, 516 71,725,478
1012 47,604 134 39, 343 5 30, 442 ) 610 23,832 43, 625, 641
1907 24 494 125 24,182 1 17 02 5,714 11,208 27 867,049
Louisiang. , eoevenvecnns el 1917 95,864 103 88, 867 74 66,880 15, 683 51,307 158, 471, 436
1912 70,910 118 69,920 9 52 059 21,872 30, 687 104 591 816
1907 ﬂﬁ 723 171 66, 303 3 41, 678 23, 865 17,813 93 411 254
OklahomAe e crceceeacnenens 1917 97,312 231 82,684 137 67,323 4,206 63,058 121,222,945
1912 63 597 204 55, 106 39 45,031 4,805 41,036 Ga 217 860
1907 24 423 117 24,223 16,009 3,420 13,870 20 993 403
TOXOSe e vrnecannmnmcnnsanans 1917 248,020 373 218, 762 219 25,914 26 , 363 180, 788 4,800 165,988 430, 765, 273
, 1912 167,688 434 | 154308 00|  Tosy 18 81503 114185 15,731 98,454 212, 867,348
1907 90,399 400 8'1 579 53 3,058 23 2,762 61,167 18,605 42,662 110 123 696
MOUNTAIN:
 MontanB. .ceceaceaaeanaoens 1917 279,004 39 , 68 39 1,408 78 268,917 182,079 1,852 180,227 008,453, 777
1912 117,230 39 13, 500 1 76 67 103 655 75,4(}8 2,705 72,103 331 012 617
1907 69,067 33 12,080 [oecevnefnannannann 62 56 987 40,402 3,210 37,102 137 379 261
Idaho. . covecanenaseesnnnnas 1917 56,422 10 2,650 4 148 7 53, 624 81,103 08 37,004 " 145,307, 508
1912 56 375 14 . 63 51 850 35,050 120 35,530 115 812 202
1807 18, 604 19 37 ,11 482 ,082 147 6,035 9 7,a
WYoming..cavesecrceaacess 1917 27,462 i 22,837 23 1,937 12 2,088 20,627 662 19,905 27,301, b5L
1912 11 598 45 10,162 1 100 11 1,334 8,212 1,077 7,135 11 580 507
1907 5 1256 34 4,300 |-oceiiiifreinnannns 6 765 3,208 1, 2,205 5 499 084
Colorado.amemeenrannnrananne 1017 198,148 131 121,206 11 527 3] 76,415 134,661 9, 906 124, 565 872,451, 460
1912 180 266 119 0D, 831 1 80 69 SO 355 101 360 10 241 91 119 263 111 504
1907 104 217 164 76,457 4 300 52 27 460 ﬂG 64 14 104 52 660 155 3Ba 828
New Mexioo..seeeinreueans. 1017 17,108 37 13,220 22 3,252 7 630 12,713 236 11,777 17,244,768
1012 11 015 32 , 428 8 1,770 ] 817 f 876 7,105 9 027 32
1807 5 728 30 5,218 |ecmcvm]enenonean 6 513 4,804 1, 665 3,239 5 519 014
Arizona. . covercveveennenen. 1017 39,651 29 24,395 16 4,056 4 11,200 27,637 300 27,337 67,258, 713
1012 22 G675 35 13 375 |eeeicaonfananeanann 4 9,300 15 151 o 14 160 33 645 484
1907 7 746 32 G 028 3 70 4 760 5 063 901 4 162 9, (511, 342
LV 7Y S 1917 226, 595 15 34,189 1. 112 192, 408 147,859 64 147,295 486,995,130
1012 101 874 13 27 186 |. 74 71 688 62 R35 735 62,100 121 481 552
1907 48 140 21 3 869 |... 55 44 271 42 17 1,597 40 520 83 876 892
Novada. cccviecnuceaniennns 1017 16,832 5 1,100 8 617 21 15,115 12,353 |- eeenennnnis 12,353 ‘ 53,848,178
1912 15 420 6 2 210 8 670 13 12 540 10 513 338 10 176 44 969 772
P 1907 G 980 4 ' 235 ¢ 486 9 6 260 5 600 60 5,030 29 621 730
ACIFIC:
. Washingbon.....ceeceesunes 1917 425, 262 79 74,389 16 600 120 350,273 273,035 10, 755 262, 280 269, 319, 670
1912 341,701 83 71 895 3 165 107 269 041 209 013 10, 808 199 105 510 822 536
1907 109, 661 114 48 563 2 90 51 61 018 94 087 12, 869 82 118 2&3 302 100
Oregon.....occicvuammonanns 1917 182, 656 58 61,012 15 578 104 121,066 112,797 4,420 108,377 325,973, 288
1912 155 466 72 49, 829 9 334 88 105 302 71 156 5,249 60, 907 223 398 346
1907 126 815 66 24, 581 G 182 72 102 062 32 667 3,957 28,710 DZ 880 992
Californifi....cccorinmmmiunes 1917 1,142,039 159 500,825 11 2,237 222 738,977 847,394 18,002 831,302 2,758,815, 666
1912 881 B59 210 447, 252 11 1,080 208 432 327 612 748 27,106 5% 642 1 753 7'53 110
1907 410 988 260 220,509 13 16,745 174 208 044 282 880 28,008 25i 811 73 477 luS
Six divisions reported a total of more than 1,000,000 | (1,015,075). Those divisions which led in total

primary power reported were also first in the matter
of generating equipment, though not always in the
same order—Middle Atlantic (3,069,676 kilowatts),
East North Central (2,743,769), New Xngland
(1,272,322), Pacific (1,233,226), South Atlantic
(1,119,602), and West North Central (1,077,751).
The fact that the Pacific and the New England divi-
sions have their positions reversed from that which
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they held in primary horsepower probably indicates
that in these Western states, particularly in Cali-
fornia, there is a good deal of water horsepower in
process of development. Those states which led in
dynamo capacity are New York (1,730,093 kilowatts),
Pennsylvania (1,075,512), California (847,394), Illinois
(841,096), Ohio- (758,522), Massachusetts (712,552),
and Miclu'gan (500,853). No other states appxoach
near these in kilowatt capacity reported.

Finally, attention should he called to the total
number of kilowatt hours generated. In this respect
the various divisions group themselves pretty much in
the same order as for generating equipment, the
Middle Atlantic leading, with 9,331,673,441 kilowatt
hours, followed hy the East North Central (7,532,355,
405 kilowatt hours), the Pacific (3,954,108,630), New
England (2,642,446,330), South Atlantic (2,587,663,-
188), West North Contral (2,454,144,137), and Moun~
tain (2,135,949,160). The other dl’VlSlOIlb reported
much sma,ller amounts. IEvidently the central sta-

factory conditions.

tions in the Pacific division, which, while reporting
slightly less generating capacity than the New Eng-
land division, have produced almost 50 per cent
more current, are operating under much more satis-
It is not always possible to deter-
mine from the generating capacity reported what
amount of current will be produced in the different
states. New York, however, naturally stands first,
with 5,082,659,030 kilowatt bhours, followed'by Penn-
sylvania, with 3,444,888,345 kilowatt hours. Next
come California (2,758,815,666 kilowatt hours), Illi-
nois (2,467,354,650), Ohio (2,088,623,094), Michigan
(1,619,093,810), Massachusetts (1,474,165,620), Mon-
tana (965,453,777), Washington (869,319,676), New
Jersey (804,126,066), Iowa (768,101,027), Indiana
(729,628,669), Tennessee (655,596,631), Wisconsin
(627,655,182), Minnesota (593,401,856, Missouri (567,-
419,311), South Carolina (541,309 833), and Georgla
(503,320,362).
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Nature of the statistics.—In this census statistics
were secured regarding the substation and subsidiary
equipment, such as rotary converters and motor
generator sets, boosters, transformers, and storage
batteries. But more attention has been given to the
number of street lamps of all kinds, stationary motors
served, and number of meters and customers. Special
effort has already been made to work out certain
significant relations between the population of the
districts served by commercial and municipal pla,nts,
and the number of customers, amount of service per
customer, ete.

In previous years an attemnpt was made to secure
the estimated number of customers’ lamps wired for
service, but, in view of the fact that the data col-
lected, while having a certain general interest, were
open to ‘serious question, being, in the main, rather
rough estimates, it was thought best not to collect
these statistics in 1917. There are also many other
features of line equipment regarding which it would

be interesting, for certain purposes, to have con-

clusive data, as, for example, the number of miles of
wire, length of conduits and cables therein, and the
number of poles and line transformers. In 1902 and
1907 some very unsatisfactory attermpts were made
to secure such data, and in 1912 the eﬂort was dis-
continued.

Street Zafmps —For the purposes of thls census, in
accordance with the practice of 1912, street lamps
have been classified merely ag “arc,” “incandescent,”
and ‘““other varieties.” A few words of e\planafclon,
however, may be in order. Arc lamps are of several
kinds: First, the old carbon arc, now practically out
of use, which may be of the open or inclosed type,
and which has a very low degree of efficiency, that
is, it consumes a high amount of electric current in
proportion to the candlepower of light produced;
secondly, there is the so-called flaming arc, which
may also be ‘“open’” or “inclosed,” the light produc-

~ tion of which depends upon the luminescence of carbon,
impregnated with certain mineral salts; and finally,
there is the so-called magnetite arc, a lamp of the
highest efficiency, the electrodes of Whlch consist of
copper and a tube packed with magnetite and other
minerals. No figures were secured showing the rela-
tive use of these different kinds of ares.

Under ‘“‘Incandescent lamps’’ are really included
only the commoner kinds of incandescents—the
“yacuum’’ type—namely, the carbon, gem or metal-
lized carbon, tantalum, and tungsten, or mazda, as it
is sometimes commercially called. Of these types the
“carbon filament,” which was the earlier invention,
‘has been used in rapidly decreasing proportions -for

, commercial importance.

the last 10 or 12 years, because of its relatively low
efficiency, until at the present time. it is practically
supplanted by the tungsten or occasionally by the
gem. 'The tantalum lamp has never been of much

Under “Other varieties’ are included those types
of incandescents which are sometimes referred to as
‘““gas filled,” as contrasted with the ‘ vacuum’ lamps,
above referred to, and Nernst lamps. Under this
head the nitrogen-filled tungsten lamp of unusually
high efficiency is most common, while the Nernst,
the luminous element of which consists of a glower
of refractory earth oxide operating in the atmosphere,
has practically passed out of use, as its efficiency is
much inferior to that of the metal filament lamps;
and finally, this class also includes the different varie-
ties of mercury-vapor arc lamps, in which the light
is emitted entirely from luminous conducting vapors
arising from the action of electric current on mercury
electrodes. However, so far as street lamps are con-
cerned, it is probable that practically all, if not all,
the data returned under this head are for nitrogen-
filled lamps.

Table 61 (p. 94) shows the relative growth for the
entire central electric station industry in the United
States in certain items of the line equipment since
1907. Tor, the sake of completeness some data cov-
ering the electric station operations'of those street
railways which could not furnish complete separate
reports have been included.

The number of street lamps was not reported either
by the central electric stations or the electric railways
in 1907, and in 1912 and 1917 the electric railways did
not report the number and horsepower of stationary
motors served or the number of customers’ meters.
Hence this table ig significant merely to the extent
that it shows the aciual number of street lamps in use
during 1912 and 1917. In passing, however, it is
interesting to note that there has been an increase in
the importance of the street lighting business done by
the central station departments of electric railways.
In 1917 this group of street railways reported over 11
per cent of the total number of street arcs, more than
12 per cent of incandescent lamps, and nearly 22 per
cent of “other varieties,” whereas in 1912 the pro-
portions were over 9 per cent for arcs, a little more
than 5 per cent for incandescents, and for ‘‘other
varieties’’ 59 per cent. The total number of lamps of
other varieties reported in 1912, 1,409, was, to be sure,
almost negligible, and such lamps are at the present
time of relatively small importance, since they com-
prise only three-fifths of 1 per cent of the total number
of street lamps.

(93)
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Table 61 CENTRAL ELECTRIC STATIONS AND STATIONS OPERATED IN CONNECIION WITH ELECTRIC
RAILWAYS—LINE EQUIPMENT! 1917, 1912, AND 1907.
Number of street lamps, Stationary motors served.
: Nurtuber of
meters on
0&‘9‘; consumption
Arc. Tneandescent, | VAPOUES =) ymber, Horsepower, eireults
| Nernst,
‘vapor, etc.
Total:
5 289, 439 1,577,580 11,573 - 565,024 9, 216, 330 7,102, 560
L PPN 38a 057 719,631 1, 409 435 473 4 130 619 3, 617 189
007 L L L o)) 0] ] 187,652 1,807,940 1,807, 803
Central stmions .
.......................................................................... 2568, 950 1,383,219 9 065 558,024 9,216,330 7,102, 560
3&8 643 68 379 578 435 473 4,130, 619 3, 517 189
) o o 167, 184 1,649, 028 1, 683 017
232,480 194,361 2,508 ® (’; ®
36,414 38,252 831 o) ¢ ?)
1o} ) o) 20, 463 13,923 213, 836
PER CENT OF INCREASD.2
Total:
1907-1917 196, 2 409.8 274.2
1912-1917 27.6 123.1 06.4
1907-1912 132.1 128.5 90, 6
Central st%ﬂons
101017
7-1912
B lechio mllways
]912-1917
1907-1812

1 Tigures not available.

In Table 62 are given comparative statistics of line
equipment for commercial and municipal stations for
1917, 1912, and 1907. From these data it can be seen
that the total number of are lamps has decreased 26.3
per cent since 1912. The rate of decrease, however,
has been almost twice as rapid for the municipal as
for the commercial stations. The number of incan-
descent lamps has a little more than doubled during
the five-year period for both groups of stations, and,
while there has been a very rapid rate of increase in
“other varieties” of lamps, their relative importance,
as above indicated, is mnegligible.- Comparatively,
however, it is highly significant that, while the arc
lamps formed 83.8 per cent of all street lamps in 1912,
in 1917 the proportion had dropped to 15.6 per cent.
Mention should also bo made of the fact that, while
in 1917 municipal plants reported 28.7 per cent of all
street lamps in that year, they served only 13.6 per
cent of the total number of customers. The propor-
tions were little different for 1912. Hence it would
appear, {rom these ﬁgures alone;, that the municipal
plants are still stressing their street ]Jghtmg husiness
very heavily and that municipalities in general are
probably more liberal in supplying themselves with
street light by means of plants owned by themselves
than when it is necessary to purchase current from
other companies.

General comparisons—A considerable amount of
difficulty was experienced in collecting the statistics
covering the number and horsepower of stationary
motors which are expected to include all motors con-
nected with the power circuits of central electric sta-
tions. Small fan motors and those of street railways

2 2ot roported.

8 A minus #ign (—) denotes decrease.

were, of course, not included.” Many large plants,
however, because of the extent and nature of business
in their districts, found it practically impossible to
return, with any degree of accuracy, the number of
stationary motors served, even though they were
able to give a fair estimate of their total connected
horsepower. Hence the statistics for 1917, as well as
for earlier years, are not wholly complete, though they
do indicate with a reasonable degree of accuracy the
development of this phase of the industry. The
details of this matter are discussed in connection with
Tables 64 and 65.

At any rate, the increase both in number and horse-
power of motors has been, during the last decade and
during the five-year period 1912-1917, much more
rapid for the-municipal than for the commercial
plants. This greater increase, however, has been due
largely to the fact that in 1907 the municipal stations
did practically no power business, and even in 1917
they returned a relatively small proportion of the
total horsepower for all central electric stations,
4.6 per cent. On the other hand, municipal plants
report 9.2 per cent of the total number of motors.
These figures indicate in a rough sort of way that the
average horsepower of motors for the municipal
plants is much smaller than that for the commercial
plants. Ttis highly significant that, while the number
of motors reported for commercial plants increased only
22.1 per cent between 1912 and 1917, their total
horsepower increased 121.6 per cent, while for munici-
pal stations the increase in number was at the rate
of 133.2 per cent, with an increase in horsepower of
159.1 per cent.
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wable 62 COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—LINE EQUIPMENT: 1917, 1012, AND 1007,
Number of street lamps. Stationary motors served. :
Number of
CLASS OF STATIONS, Other - “ioters on Number of
Are, Incandescent, W}?&%ﬁg? Number, | Horscpower. cogﬁgﬁ]{é{on oUsStomers.
vapor, ste.
256,950 1,383,219 9,065 555,024 9,216,330 7,102,569 7,178,703
348, 643 681 379 ' 578 435, 473 1,130,619 3 bl7 180 s 837,518
(1 (O] (O] 167,184 1 (34‘) 026 1, b83 917 1 910,979
206, 957 962, 908 6,801 504, 864 8,700,707 6,172,436 6,202, 180
264, 152 474,048 440 413,578 3 06(‘) 328 3, lfib 008 3 311,870
) O] O] 162, 677 1 617 337 1, 468 703 1 063,354
40,003 . 420,811 2,264 51,060 425,623 930,133 976,514
81 491 207,331 138 21 805 1b4,'201 470 101 ‘)2.;,(148
(o) O] ) 4,507 31,689 215,154 283, 625.
PER CENT OF INCREASE.?
232 5 458.9 3218 208.7
123.1 96, 4 87.1
IGO 5 150. 5 114.8 97.1
Commereial:
1907-1917 210.3 443.5 320.2 272.
1912-1917.. 22,1 121. 6 90,1 87,
1907-1912.. 154.2 145.2 114. 3 09,
Municipals :
1007-1917. 1,032.9 1,243.1 332.3 244,
. 1912-1917.. 133. 2 159.1 07. 8 85.
0 Y 385.8 418.4 118.5 85.

1 Figures not available.

The number of customers’ meters reported did not
at earlier periods necessarily bear any close relation to
the number of customers. Many small stations, even
at the present time, sell their current on a ‘“flat rate,’”
not deeming it worth their while to go to the expense
of providing meters. This is particularly true in the
case of municipal plants. Further, in some cases a
customer will have more than one meter, though, as
is to be expected, at all periods the total number of
customers was considerably in excess of the number of
meters. The slightly more rapid rate of increase in
the meters of municipal plants (332.3 per cent) than
the rate of increase in commercial plants (320.2 per
cent) is accounted for by the fact that since 1907 the
municipal plants, relative to the number of custom-
ers served, were much less adequately supplied with
meters. During the decade the increase in the num-
ber of customers has been somewhat more rapid at all
periods for the commercial plants, though, as has been
pointed out in a previous chapter, the number of such
plants increased much less rapidly. TFinally, the pro-
portion which the customers of municipal plants bears

~ to the total number of customers reported has remained
practically unchanged since 1912, at 13.7 per cent,
while in. 1907 the ratio was 14.6 per cent.

Table 63 shows, in somewhat more detail, for the
different divisions and states, the relative importance
of commercial and municipal arc and incandescent
street lamps. Before discussing these details, how-
ever, some attention should be given to the decreased
importance of ‘arc lamps in street lighting, as previ-
ously mentioned. Thirty-three and eight-tenths per
cent of all street lamps were arcs in 1912, whereas in

1917 the proportion had dropped to 15.6 per cent, and
no doubt the decrease will continue from year to year,
The tungsten and nitrogen-filled incandescents, due

2 A minugsign () denotes decrease.

in part to their superior efficiency and lower cost of
maintenance, but more particularly on account of the
greater flexibility of this type of street lighting, have,
for economic as well as engineering reasons, displaced
the arc lamps. The latter are expensive to install and
can be operated with greatest effectiveness only at a
high wattage. Hence they would naturally be placed
at greater intervals on the public highways, but under
such eircumstances the needs of the populace are not
always so well served. The entire subject of illumi-
nating engineering is technical and complicated, and
beyond a doubt the subject of human psychology
plays an important part in the matter of street Light-
ing. Tor example, in order to devise a satisfactory
system of lighting for a given municipality or portion
thereof, regard must be had to the width and construe-
tion of streets and sidewalks, the kind of paving or the
color of the same, the height of buildings and the color
of the walls must be considered, the height of trees and
the density of foliage, the layout of streets—whether
they be straight or crooked—the contour of the terri-
tory—whether it be level or hilly, etc. In addition, it
18 necessary to know whether a street is used for resi-
dential or business purposes, the nature of the busi-
ness carried on in different municipalities or in differ-
ent sections of the same municipality, the. general
character of the citizens—whether they be native or
foreign born; if foreign born, their nationality—and,
in some cases, the absence or presence of the liquor
traffic may seriously affect the problem. Many other
considerations are significant, but from what has been
mentioned it should be sufficiently clear that in general
incandescent lamps of lower wattage and candlepower
can usually be more advantageously placed than the
arc lamps for street-lighting purposes.
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ELECTRICAL INDUSTRIES: 1917.

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—NUMBER OF LAMPS USED FOR STREET
LIGHTING, BY GEOGRAPHICU DIVISIONS AND STATES: 1917 AND 1812,

Table 63

NUMBER OF STREEY LAMPS.

PER CENT DISTRIBUTION,

Are. ‘ Incandescent.t
. Cansus
DIVISION AND STATE Yyear. Reported by-— Reported by— Are. Incandescent,
Total. Total. runiei
Corgilgller- Muﬁc" Cogilgier- M}'ﬁiﬁ‘ Comumer-| Munici« |Commer-| Munici-
stations. stnlgions. stations. | stations. ciad, pal. cial. pal.
UNITED STATES . cevmrmncnunerorannnnne 1917 256, 950 206, 957 49, 993 1,383,219 962, 908 420,311 80.5 19.5 69.6 30.4
1912 348,643 | . 264,152 | 84,491 681, 379 474,048 | 207,331 75.8 24.2 60. 6 30.4
G HOURAPHIC DIVISIONS:
Now England. .. 1917 24, 484 23,836 648 184, 554 153,363 31,101 97.4 2.6 83.1 16.9
1012 24, 633 28,798 2,835 124,142 96, 665 27,477 0.4 9.8 77.9 22.1
Middle ABANEIC. < weereenrereenn. 1917 1, 396 70,918 6,478 392, 557 301, 025 21,532 91.6 8.4 93.3 6.7
1012 109, 039 100, 880 8,150 125, 044 116, 765 8,279 2.5 7.5 03.4 6.6
TEast North Central. .- cevevvvninen. 1017 5, 464 45, 649 25, 815 204, 459 147,190 147,269 60.5 89.5 50.0 50.0
1912 106, 688 57,964 48, 734 114,419 55,218 59,203 54.3 45.7 48.3 51.7
‘West North Central 1017 16,324 12, 504 3,820 209, 560 119,869 90, 201 76.6 23.4 57.0 43.0
1012 24, 761 18,073 8,078 102,152 59,734 42, 418 73.0 27.0 58.5 41.5
South AHIANEIC «e v ne e eemiareaaan 1017 13, 514 9, 566 3, 048 87,624 50,197 37, 427 70.8 20.9 57.3 2.7
- 1912 17, 679 9,812 7,867 44,142 27,879 16, 503 55.5 4.5 62.5 37.5
Tast South Centralee...oveeeeacn.- ceeed 1T 12, 098 10, 040 2, 058 41,023 22,510 18,507 3.0 17.0 54.9 45.1
1912 15, 247 10,766 4,481 18,816 9,755 9,081 70.8 20.4 51.8 48.2
West South Centeal.o.e.vvemreeueannens 1917 12, 027 10,385 2, 542 51,131 31,308 19,823 80.3 19.7 61.2 28.8
1m2 14,326 11,078 3,248 27,083 18,445 8, 638 7.3 22.7 68.1 31.9
Mountain.-cceeermani i iiiieaia eeel 1917 9, 469 9, 265 46, 698 37,560 9,142 9.7 2.8 80.4 19.6
1912 8,150 7,879 271 23,317 17,632 5,785 9.7 3.3 75.2 24.8
54 i1 1017 15,274 14, 804 470 145, 613 100, 394 45,219 96.9 3.1 63.9 31.1
: 1012 23,130 20,903 2,227 102, 264 72,357 29, 007 90.4 9.6 70.8 29.2
NEw ENGLAND: ‘ .
MO s v veeemaerevstreieaansenaennannn 1017 322 268 54 17,008 12,807 4,301 ., 70.4 29.6
1012 1,411 1,004 317 839 7,790 2,049 . 79.2 20.8
Now Hampshire. . cc.oovvievenennanann veel 1917 67 87 1......... 14,768 13,916 852 .- 04.2 5.8
1912 1,482 1,482 [.......... 9,100 8,584 516 .. 94.3 5.7
Vermont. ..o reeeaevirirariniarencumeuen im7 356 321 35 9,046 6,489 2, 587 9.8 n.7 28.3
1912 1,013 709 304 5,563 3,787 1,776 0.0 68.1 31.9
Massachusetts-ceemacmeniecermciaenns 1917 16,375 15,872 503 100, 441 80,037 20, 404 96.9 3.1 79.7 20.3
1912 17,600 15,834 1,767 67,372 53,124 14,248 90.0 10.0 78.9 21.1
RhodeIsland. . ceeeremmecnoannnnsnnns 1917 2,085 ,0B5 1 oe ol 16,202 15, 874 328 000 forreie.... 93.0 2.0
1012 3,058 2,993 66 10, 640 10, 631 9 97.9 2.1 99.9 0.1
CONMBCHICUE. +s s e emeeerrvincnaccaancnns 1917 5,290 5,243 56 26,189 24, 440 1,749 98.9 1.1 93.3 6.7
‘ 1912 5,068 4,686 382 21,828 12,749 8, 870 92.5 7.5 58.9 41,1
MIDDLE ATLANTIC!
Now York. ceeeeemmaeininciiaaaaaaines 1917 20,373 19,139 1,234 156, 656 149, 333 7,823 3.9 6.1 95.3 4.7
1912 47, 301 44, 403 2,088 62,708 58,793 3,013 03.7 6.3 93.8 8.2
NOW JOISET 4 o caevnremrnmcanameamacneans 1917 12,450 12698 852 53, 652 50,708 2,044 03.7 6.3 94.5 5.5
1012 16, 052 15, 561 491 33,708 32,208 1,410 6.9 3.1 95.8 4.2
POrTSTIVATIDL e e e e eevnaanraemamannanns 1917 43,543 30,151 4,392 112,249 100, 984 11,265 89.9 10.1 90.0 10.0
1912 45, 506 40,925 4,671 28, 630 25, 674 2, 056 89.8 10.2 89.7 10.3
EAst NORTH CENTRAL! }
100 seesamenrmere s 1017 23,498 16,358 | 7,140 49,042 22,40 26,102 89.0 30,4 46.8 53.2
* 1912 30,893 21,234 9, 659 20,168 , 888 13,280 8.7 31.3 34.2 65.8
BUaTo T (5 o1 O 1917 11,610 7,491 4,119 45,917 23,501 22,326 64.5 35.5 51.4 48.8
i 1912 14,089 10,077 4,912 10,873 9, 550 10,323 67.2 32.8 48.1 51.9
BT3¢ T 1 Y 1017 15,002 11,431 3,571 132, 363 59, 519 72,844 76.2 23.8 45.0 55.0
1912 35,399 13,686 { 21,813 41,065 20, 885 20,230 38.4 61.8 50.7 49.3
Michigan....... v e 1917 18,102 3,801 | 14,301 41,365 23,402 17,873 2L.0 79.0 56.8 43.2
1912 16,220 5,310 | 10,910 2,425 11,688 10,737 32.7 67.3 62.1 47.9
WHSCODSINeee e e e ienenreseieaneaceaan 1917 7,252 6, 563 265,772 17,648 5124 0.6 9.4 68.5 31.5
. 1912 9,187 7,747 1,440 10, 888 6, 255 4,633 84.3 15.7 57.4 42.8
WEST NORTH CENTRAL;
IOIBS OB - v e e me e eeeaeencman e aas 1917 5,565 4,68 884 48,223 28, 573 19, 650 84.1 15.9 50.3 40.7
1912 8,495 5,230 1,256 21,776 13, 584 102 0.7 19.3 62,4 37.6
TOWB e ce e emem e creannaas 1017 2,304 2,126 49,705 32, 500 17,199 8.8 1.2 65.4 34.8
1912 3,637 3,066 57t 27,479 17,754 , 695 84.3 15.7 84.7 35.3
BB EEL0 1 ) o N 1017 4,413 3,530 883 30,101 17,629 12, 672 80.0 20.0 58.2 41.8
1912 6, 687 4,785 1,902 16, 719 8,603 8,116 71.6 28.4 51.5 48.5
North Dakota. -cveuerresnneminenauannnes %gg ggz ggs 198 11,245 8, 506 2,739 60.6 39.4 75.8 24.4
i3 25! 6,074 3,320 1,754 59.8 40 2 65.4 34.6
South Dakofa. . cvenierriininaianaaana.s 1917 611 364 247 7,878 5: 065 2; 513 59.6 40.4 66.8 33.2
1012 904 627 277 4,382 3,246 1,136 69.4 30.6 74,1 256.9
NOPIOSKR: o coomoerses e oz sint | nio| | eie|  RER) eS| WSl B3 o£5 us
g 8, 26 7.9 22. . 1.6
RBIISAS. ¢ee o eenveenemenanamanaaeeanennn 1017 2, 666 1,351 1,315 35,170 by o 20,533 60.7 4«3. é 3? é ge. H
1912 3,933 3, 061 1,872 14,673 ) 314 7,259 52.4 47,8 50.2 49.8
S0UTHE ATLANTIC:
DelaWare .. ccvveivi it }g}g %;‘.J ..... e 86 lg }, gg% ggé gg; ..... 94 5 102.2 9(132 igé
METTIANA- - e e e eeneeneeenee et 1017 4,874 4,635 239 11736 10,10 1,541 95,1 49 86.9 13.1
. . 1012 4,147 3,474 673 9,278 7,508 1,768 83.8 16.2 80.8 19.1
District of Columbia.......ovoaeaiian... 1017 1,035 1,035 |...ooonl, 9,003 0,083 |....... L J100.0 0.l 1000 4...eens
' 1912 1,166 1,166 Jeeeennnnn. 5,626 5,628 ..., ..., 100.0 |..o.oll.l 1000 {.........
VAPEIDIB e et e eeeenansennmanenarasans oo 1017 813 324 489 12,783 6,068 8,75 39.9 60.1 47.5 52.5
19012 2,813 652 1, 861 , 369 2,008 2,271 25.9 4.1 48.0 52.0
Wost Virgnia. «oocvveeniienneenennn. 1917 2,151 1,305 5,017 5,190 a7 60.7 30.3 92.4 7.6
1912 2,Q06 1,313 783 2,892 2,826 - 96 62.6 7.4 96.7 3.3
North Carolina 1917 15545 966 570 11,692 4,301 7,301 62.5 3.5 37.6 62.4
1912 1,88 835 1,052 5,532 2,045 3,487 44.3 55.7 37.0 63.0

1 Exclusive of 9,065 street lamps of other varieties in 1917 and 578 in 1912,
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LIGHTING, BY GEOGRAPHIC DIVISIONS AND STATES: 1017 ‘AND 1912—Continued.

. ‘ NUMBEER OF STREET LAMPS,
Table 63—Continued. PER CENT DISTRIDUTION.
Are, Ineandescent.t
DIVISION AND STATE. C}?g;l-l.s Reported by— Reported by— Are, Incandescont.
Total. Con}n}er- Mun%ci- Total. COZ};‘;M' M“’;ifi' Comﬂr}mr- Munilci— Comr;mr- Munlici-
cia Da. g ‘ Mal, nl, enl, pal.
stotions. |stations. stations. stnltlions. p
SouTH ATLANTIC—Continued, 3. 664 4.018 "9.4 20.6 49.7 57.8
SR e wrl o opeelonmloo@el o wmlo L wl BY) R &3l @
¢ ] . N .
Seorin 1017 ’ 480 174 306 14,687 3,005 11,682 35:2 73'2 ggi i
Georg B0 | 1,710 708 188 b, 436 o8
i ig}% % 3 57| 1192 12,076 7,687 41380 4.6 5.4 63.7 ggg
FLOTAR oo ooeeee oo 1912 7413 221 986 175 3, 308 1)354 187] sral i :
Easp SouTH CENTRAL: 8 2,314 03.9 6.1 78.6 91.4
Kentoky-onn o oomesnnremasnensanneeeeaes 7 81 Ll Me i 5 200 13 g4 | 10|  7as| 202
TDOTIIESEEE. <« e e evneeemmmmmeeeesaaeeann 1917 2] 861 1561 1,345 14,008 8,214 6704 8O a0 6.9 5.1
1912 37038 1,888 | 2,050 6,732 3172 3,5 o) . :
) .5 1 03.9
e el opml o opml oml ogml o nmlosm)omEoan w6
g ! : : ¢ 86. . 39, .
Mississippt 1035 1, 663 s 100 oy b5 pio | B Y] 8| o
il
WEST SoUTH CENTRAL: - . . ‘ 36.0
89 9,202 5, D45 3,897 21.7 78.3( 640 36,
by %’ }Jgg g% 67}2 4,731 2, 837 1,804 35.7 4.3 60.0 40.0
49205 4,200 5 7260 3’300 3} 060 0.9 0.1 45.5 5.5
447 4,156 318 4,151 3, 502 1, 859 02.9 71 58.2 41.8
730 05 13, 592 6,003 0,50 80.0 10.1 51.4 48.0
¥ A é; o 801 334 4, 609 3,635 0.0 20.0 50.4 43.0
5. 568 LS| 1,450 20, 081 15, 084 5 017 73.9 20.1 7.8 8.9
5,504 | 3907 | 1597 8,507 ) 317 1,250 1.0 2.0 86.9 13.1
MOUNTAIN: 4
.......... 1,827 139 10, 658 9,334 1,324 2.0 7.1 7.0 12.4
R g oonEl ol h BBl g mlowronoay
. 6,803 S : ) . . .
TABRO. oo oo %gi; 1,51)(2)3 1,3%1 % 3, 880 %Z %g 1 al 02.3 7 0.2 ?%g
............................... 1017 339 339 [veenennnn- 3,79 16 5 K g
Wyoming 1912 306 376 20 1,108 1,059 100 90.7 0.3
................................ 1917 3,272 3,249 23 10,141 8,063 1,178 88.4 1.0
Colorado 1012 3,859 3,783 76 7,873 7,073 '7200 8.9 0.1
o i T T I
Ari 1017 130 18 13 4,104 4,125 60 95,4 1.6
rieons 012 454 454 | 1,335 7335 [ ST P
................................... 1017 2,511 2,483 28 7,824 4,086 3,738 52.2 7.8
Utah 1012 *391 ’ 262 59 5 %83 2, 388 2 531 g[l) . g 48'?1
L& £ S R 197 14 T 3 U 1, 00¢ ) 3 .
Nw,a ’ 1912 204 204 f.eeeinnnss 401 251 10 62.6 37.4
PACIFIC:
‘Washington. . 1,047 701 346 26, 466 5,139 21,327 67.0 33.0 10.4 80.8
2] 661 L06|  1,845 20,293 4, 086 15, 237 38.2 o1.8 94,7 75.3
OFCEOM e e e e eemeeee e eesrrenennns 489 424 5 107366 8116 2,250 80.7 13.3 78.3 21y
1012 1,128 1,068 60 6, 930 4,791 1,518 9.7 5.3 75.7 24.3
CalHformiB. - . .ennreainaieaneanaane 1817 18,738 13,679, 59 108,781 87,139 21, 042 93. 0 0.4 80.1 10.9
1012 | o)3ql 18,819 502 75, 802 62’ 650 13,162 07.3 2.7 82.6 T4
1

1 Exclusive of 9,005 street lamps of other varieties in 1917 and 578 in 1012,

Commercial plants reported 80.5 per cent of all
arcs in 1917, whereas in 1912 their proportion of the
total number was 75.8 per cent. Only one division,
the Middle Atlantic, shows a slight increase in the
percentage distribution of arc lamps for municipal
plants since 1912. In this division municipal plants
reported 8.4 per cent of all arcs, while at the earlier
date they returned only 7.5 per cent. In 12 states,
however, the municipal plants show an increase in
the percentage distribution of arc lamps. The highest
perceniage of arcs reported, 39.5 per cent, is found
in the East North Central division; but 6 states in
1917—Michigan, Delaware, Virginia, Georgia, Florida,
and Arkapsas—had more municipal than commercial
arcs. Further, in 0 states the number of municipal
street arc lamps was greater in 1917 than in 1912,
while in 5 states—New IHampshire, Rhode Island,

153666° —20-——T17

Wyoming, New Mexico, and Nevada—municipal
plants in 1917 reported no arves whatever. For com-
mercial plants most states naturally show an increase
in the percentage of distribution of arc lamps, due to
the fact that the decrease in the number of arc lamps
was more rapid for the municipal than for the
commorcial plants. For this group of plants, the
Mountain division shows an actual increase, and 9
states return a greater number of commercial arc
lamps thanin 1912, These are Massachusetts, Connec-
ticut, Maryland, North Carolina, Kentucky, Louisiana,
Texas, Montana, and Utah. The state of Delaware
had none in 1917.

So far as incandescent lamps are concerned, the
municipal stations reported 30.4 per cent of the total
in 1917 as in 1912, In one division, the Bast North

Central, they reported as many lamps as did the
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commercial stations. There are, however, 12 states
in which the number of municipal incandescents
exceeds the number reported by the commercial
plants. These states are Washington (80.6 per cent),
Georgia (79.4 per cent), Ohio, Illinois, Nebraska,
Kansas, Virginia, North Carolina, South Carolina,
Alabama, Mississippi, and Louisiana. Five divisions,
the 'West North Central, Middle Atlantie, ‘South
Atlantic, West South Central, and Pacific, show a
small increase in the relative proportion of incandes-
cents reported by municipal plants, while 23 states
also report a more or less marked increase in this
respect. All states show an absolute increase in the
number of incandescent street lamps reported by the
commercial stations, and all, except Connecticut, Dela-
ware, Maryland, and Nevada, in the number reported
by municipal stations.

Number and horsepower of stationary motors.—In
Table 64 is shown the relative development of the
power business of central electric stations in different
sections of the United States, together with the rate
of increase in the' different sections. Owing to the
fact, however, that several large commercial plants
reported the total horsepower of their motors without
giving the number of the same for 1917, it is rather
difficult to make satisfactory comparisons with earlier

ELECTRICAL INDUSTRIES: 1917,

b0 return the number of their motors. ' The impor-
tance of the major part of these plants is indicated by
the fact that the average horsepower of their stationary
motors is 83,368, whereas the average for the plants
in the Unjted States is only 1,409. It was, of course,
possible to make some adjustments for these dis-
crepancies by deducting this horsepower in the various
divisions from the total horsepower reported, so that
the number of motors appearing in the table would
correspond. accurately to the horsepower listed. The
changes which would result from these deductions
have been indicated in parentheses in Table 64, but
in studying the revised figures two considerations
must be borne in mind. First, while most stations
reported the number of their motors served in 1912
and 1907, no doubt in many cases, particularly at
the former date, these numbers, so far as the larger
commercial plants are concerned, were merely esti-
mates, and consequently little credence can be pus
in attempted numerical comparisons for this grqup
of plants. In the second place, it is well to remember
that many of those larger plants which failed to
report, the number of motors beyond a doubt served
larger motors than. did the average station. Ience
it is probable that the revised ‘‘average capacity”
for motors for 1917 is, in many cases, much lower than

years. As indicated in Table 65, 41 plants, report- | the actual average. With the information secured,
ing a total motor horsepower of 3,418,090, failed | however, no more accurate data are available.
Table 64 CENTRAL ELECTRIC STATIONS--NUMBER AND HORSEPOWER CAPACITY OF STATIONARY MOTORS: 1017, 1912, AND 1907.
i { s
! e el | Ter cent of increasein { Per cent of total
DIVISION.! 1917 1012 1007 ' Average eapacity. | horsepower. ‘ horsepower.
‘ . |
l |
Torse- ; Horse- Horse- 1007~ ] 1912- 1 1907-
Number. power.? Number. power. Numbér, powWer. 19172 | 19012 | 1067 1917 | 1917 1012 1017 | 1912 | 1907
United States._... 565,024 | 0,216,330 (| 435,473 | 4,130,619 || 167,184 ) 1,640,026 || 16.58 | 0.49| 0.86| 458.9| 123.1| 150.5| 100.0| 100.0| 100.0
(5,798, 240) (10, 42) |
New England........... 101, 6513 (gzg,gg% 55,042 | 301,303 || 23,841 | 134,720 (g. 8%) 7.1 649 | 466.6] 1200 1529 es| 95| 94
[ 3 * |
Middle Atlantic......... 157,087 &, gggjggg) 124,416 | 1,213,681 || 34,108 | 544,020 (}3'8% 0.76| 15.95 || 37.2| 113.0| 121 283| 20.4| 33.0
East North Central...... 119, 060 &1859:%% 114,404 | 790,421 || 49,345 | 307,558 1(35% 6.90 o2 s2u5| 1402 100.0( 20.8( 10.4{ 188
‘West North Central..... 05,188 ’( gg’{jgﬁ) 47,590 18,113 || 10,027 | 138,007 d(l):%) 665! 725\ 448.5( 180.5( 1200} 82| 77| 84
South Atlantic.......... 19,589 (g%g’ggg) 26,163 | 861,011 8,048 | 95,373 &glg% 13.80 | 10.66 ) 440.3] 42,7 278.5 56| 87| 5.8
East South Central...... 15,383 dggigg) 7,602 62,081 3,030 | 21,656 (g'.;)g) 8.18| 7.13| s3r.8| 122.5| 186.7 L5 L5l 13
“West South Central..... 25,684 éggj ;gg) 15, 337 103,765 7,220 | 42,507 %82:% 6.77 | 5.8 | 548.3| 163.5 | 14d.1 3.0 25| 28
Motuntain. «evveenernens. 21,978 (gggiggslr) 12,114 | 235,506 6,001 | 94,960 &gigg) 10.44 | 15.59 || 506.0| 168.5{ 148.0 69| &7 &8
PACHIC . ve e nemenareannns 30,442 | 1,506,647 )| 92,808 oe7,733 |l 15,505 250,205 | 49.49°| 10.70) 1607 soze| 1me) wmell 183) 157) 158
(360, 988) (11.86)

1 Seap, 18 for states composing the several geographic divisions.

% Bome of thelarger stations failed to report the number of stationary motors. Figures in parentheses indicate horsepower represented by the number of motors shown,

It is interesting to note that during the last decade
the rate of increase in horsepower of motors for the
various divisions has been relatively uniform, though
less rapid for the period from 1912 to 1917, 123.1 per
cent, as contrasted with 150.5 per cent in the pre-
ceding period. Further, those divisions which led the
increase between 1907 and 1912—the South Atlantic
(278.5 per cent), Tiast South Central (186.7 per cent),
and East North Central (159.9 per cent)—were, in the
main, superseded by other divisions in the later period.

Tor these years the leaders were the Mountain division
(168.5 per cent), the West South Central (163.5 per
cent), the Hast North Central (140.2 per cent), the
West, North Central (139.5 per cent), and the Pacific
(132.6 per cent). Finally, in 1917, as in 1912 and
1907, the Middle Atlantic, East North Central, and
Pacific divisions show the largest proportion of the
total horsepower, 28.2, 20.8, and 16.3 per cent, respec-
tively, and there has been in the last 10 years compara-
tively little change in these relative percentages.
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Table 65 CENTRAL ELECTRIC
STATIONS FAILING
TO REFORT NUM-
BER OF MOTORS
BUT  REPORTING
THE TOTAL HORSE~
POWER: 1617,
DIVISION AND STATE.
Num-
betr of
- Horse-
tions
report- DOWEL,
ing no
maotors.
United Btates.....oocooeviieaal.s e eneetaecaeaaan 41 3,418,000
Now England.... 4 6, 879
Vermont. .. 3 3,860
Connecticut 1 53,014
[} 707,118
3 524,008
3 183,112
4 850,468
3 858,031
1 1,437
4 75,435
1 15,127
1 3R, 413
2 21,805
g 198, 365
1 149, 507
1 20,150
g 1 20
North Carolina.........ooooiiiiiiiiiiiii e, 2 14,693
South Caroling. . v.eeeieiiiaiie it aas 4 2,815
Bast South Central. ceeean 1 3,084
Tennesses........ ceen 1 3,984
West South Central 3 19,674
Arkansos....... 1 1,001
Louisiana. ..... 1 3,841
5. <2 - PRI 1 14,732
MOMNEAITI. + s eeevna e e e e v 3 353, 508
Montan. v oo ie i e e 2 234,640
077 S R 1 118,863
PacifiC. . oveeenens 7 1,145,659
Californio. . ... 7 1,145,659

Averages per station, etc.—Table 66 had been pre-
pared in'order to show the comparative &verages in line
equipment for commercial and municipal stations in the
three census periods 1917, 1912, and 1907. From this
table, also, can be readily deduced the rate of growth
per station in the various significant items. Tt will be
noted that the per cent of decrease in the average
number of arc lamps per station since 1912 has been
about 82 per cent for commercial plants and 60 per
cent for municipal plants. It is further surprising to
find that in 1912 the average number of street incan-
descent lamps per station was greater for municipal
(133) than for commercial plants (130), This, of
course, confirms the previous suggestion that, relative
to the amount of population served, municipal plants
are much more generous with their street lighting,
though, of course, it should be remembered that the
wattage of the municipal street lamps may sometimes
be lower than that of the commercial lamps. On this
point, however, it was scarcely feasible to secure statis-
tics, nor was the estimated amount of current used for
street lighting called for separately in the schedule.
By 1917 the average had increased for the commercial
plants by 75.4 per cent to 228 per station, while for
municipal plants the increase had been only 36.1 per
cent to 181 per station.

Table 66 COMMERCIAL ' AND MU-
NICIPAL CENTRAL ELEC-
TRIC  BTATIONS—LINE
Census EQUIPMENT, AVERAGE
v PER BTATION,
ITEM, year. 5 N
Com- | Munic-
Totol. lmarvial,| ipal,
Street lamps:

Average number of ares per sfation......... 1017 39 49 22
1912 67 72 &4

1907 ™ ® O]
Average number ofincandescent lamps per | 1917 241 228 181
station, 1012 131 130 133

1907 ) ® O]
Meters on consumption cireults: )
Average nuraber per station.._............. 1917 1,086 {| 1,461 401
1912 693 860 301
1907 357 424 172
Ratio of meters to customers (percent).....] 1017 98,9 99,5 05.3

) 1012 94,3 95.0 89.4
1907 86.5 88.3 75.9
Stationary motors;

Average number per station................ 1917 85 120 22
1012 83 113 14

1007 35 47 4

Average horsepower perstation............ 1917 1,400 | 2,081 184
1912 791 1,084 105

1907 360 467 25

Average horsepower per motor. . ........... 1917 17 17 8

12y )| (1)
1912 10 10 3
1907 10 10 7
Ratio of customers to population of distriets

served (Pereent) oo ciinaaacracranaanane- 191% 511.4 1.0 7.1

t Tigures not available,
2 Adjusted to cover only those plants which made complete returns,
3 Duplicated population eliminuted,

The number of meters on consumption circuits
has during both five-year periods increased with far
greater rapidity for commercial stations, more than
doubling between 1907 and 1912, and increasing about
70 per cent in the last five-year period. Tor municipal

“plants, on the other hand, the growth during the earlier

period was only 75 per cent, and between 1912 and
1917 only 33.2 per cent. During the latest five-year
period the growth in number of meters has been prac-
tically coextensive with the growth in the number of
customers, In 1917 the average number of customers
per commercial station was 1,461 and for municipal
stations 401. It is further interesting to note in this
connection that, even at the present time, the com-
mercial plants have a considerable advantage over
municipal plants in the matter of metered current,
the ratio of meters to customers being 99.5 per cent
for the former and only 95.3 per cent for the latter.
The disparity, however, was much greater in 1907,
when for the commercial plants the ratio was 88.3,
while for municipal plants it was only 75.9. In other
words, at this date probably not more than three-
fourths of the customers of municipal plants were
supplied with meters.

In the matter of stationary motors some rather
surprising facts are shown in this table. The average
number per commercial station in 1917 was 120, an
increase of only 6.2 per cent since 1912. The growth
for municipal plants since 1912 has been much more
rapid (57.1 per cent), but the absolute number of
motors per station is, for commercial plants, five and
one-half times as great as for municipal plants (22).
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More significant is the condition indicated relative to
the average horsepower of motors per station. It is
found from the figures that not only has the growth
in average horsepower since 1912 been more rapid for
commercial plants (92 per cent) than for municipal
plants (75.2 per cent), but the average horsepower for
the former (2,081) is over eleven times as great as
the average (184) for municipal plants. Finally, the
average horsepower per motor for commercial stations
making full reports has increased from 10 in 1912 to 11
in 1917, while for municipal plants it has remained
the same, 8 in both years.

The ratio of customers to the population of districts
served is, as might be expected, much greater for
commercial stations (11 per cent) than for municipal
plants (7.1 per cent), the larger proportion of which
are located in the smaller population groups. Not
only do commercial plants have as customers a pro-
portion of the inhabitants of their territory which is
more than 50 per cent greater than the proportion
reported by municipal plants, but on the average
they also supply these customers with o far higher
amomnt of current. Earlier figures given indicate
that the amount of current actually supplied for light-
ing by commercial plants averages 717 kilowatt houls
per customer reported, while the average for municipal
plants is 683 kilowatt hours. These figures, of course,
do not actually represent the number of kilowatt
hours consumed for light per individual customer,
since a large proportion of lighting service is covered
by street hcrhtm g, public-building lighting, and similar
service other than domestic. The relative conditions
in this regard, however, are presumably about the
same in the two groups of plants. In the matter of
power service per customer a very wide difference is
found between commercial and municipal plants.
The former supply an average of 2,069 kilowatt hours
for power per customer reported, while the latter
supply only 350 kilowatt hours, or about one-sixth
as much. Again, these figures must be taken with
caution, in view of the fact that probably a relatively
small proportion of all customers reported by either
group are supplied with power. The data, however,
are of considerable interest.

Subsidiary equipment.—The data contained in
Table 67 are of no great public interest. The great
excess of subsidiary equipment reported by commer-
cial plants over the amount of such equipment re-
ported by municipal stations is to be: expected, in
view of the far greater size of the former, as well as in
view of the fact that the latter have practically no
substations. It is, however, interesting to find that
electric railways return more than half the rotary
converters and motor generator sets, both in number
and kilowatt capacity, while the proportion of trans-
formers in stations and substations for the street
railways is also extraordinarily large as compared
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with that of the central stations. The average capac-
ity per transformer, however, is higher for the central
electric stations, 431 kilowatts, than for the electric
railways, 340 kilowatts. For the cominercial stations,
also, the average capacity of 454 kilowatts per trans—
former is 148 per cent greater than ‘the average capac-
ity per transformer for the municipal stations (183

kilowatts). This, however, is natural on account of

the relatively smaller generating units of the latter.
Table 67 COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC
STATIONS AND ELECTRIC RAILWAYS—SUBSIDIARY

EQUIPMENT,
Cen- || Rotary convert-
sus§ ers and motor Boosters, Translormers,
year, || generator sots.t
. Kiloe

Num- | Kilowatt {{Num- \watt cu- Num- | Xilowatt
ber. | eapacity. {| ber. pacity. ber. | eapacity.
Total.......... 1017 || 6,048 | 4,237,935 | 512 | 70,725 || 31,273 | 12,035,043
1012 ) 4, 667 2,646 306 || 6111 47,028 || 22,304 6, 461, 336
1907 |} 2,532 | 1,805,651 || 261 ) 21,856 | 11,0062 | 2,826,693
Central stations_... .| 191711 2,650 | 1,808,002 || 874 | 50,208 || 22,046 | 9,499, 006
M2 | 1,827 1 009,136 || 328 | 22,821 15 868 | 4,108,030
1907 67 3(33 419 || 127 | 4,810 5 788 | 1,693,532
Commercial...... 1017 || 2,585 | 1,884,501 {| 353 | 40,464 || 20,174 | 9,155,798
. 1012 |} 1,781 996,531 || 205 20 151 12 972 | 4,039,236
1907 605 362 706 4| 106 4 474 5 479 | 1,677,082
Municipal...... .| 1017 74 14,101 21 744 3l 1,872 343,208
1912 46 12 005 331 2,670 896 (:l 703
1907 5 713 21 336 309 15, 850
Electric milways....| 1017 || 3,380 | 2,330,333 | 138 | 26,617 || 9,227 [ 3,136,987
1912 || 2840 | To6a7,200 || 183 | 24,807 || 8,436 | 2,357,307
1007 |1 1,862 942, 232 |l 134 | 17,040 5,214 1 N 133_, 161

1 T 1907 motor generator sets woro not included.

Tinally, it may be worth while to mention that the
total number of auxiliary generators reported for the
two groups of plants, 338, with a total capacity of
34,623 kilowatts, is too small to be of any.signifi-
cance, nor is it altogether certain just what kind of
units were reported under this head.

In the matter of storage batterics, also, the total
number of cells reported was 113,452, with a total
capacity in ampere hours of 1,271,243, Of this
amount practically the entire capacity, or 1,252,440
ampere hours, was reported by commercial plants,
which returned a total of 106,484 cells. 'This left the
municipal plants with only 6,968 cells and the insig-
nificant capacity of 18,803 ampere hours. While it
is true that some small stations, both municipal and
commercial, particularly in the West North Central
states, reported a considerable number of storage
batteries of an inexpensive type, which were used to
carry the “light load’” in the daytime when the
dynamos were not operated, yet by far the greater
amount, both in number and capacity, were reported
by the very large commercial stations, which fre-
quently store a considerable amount of current to be
used in cases of emergency resulting from the possible
breakdown of a portion of their generating system.
On account of the very high cost of large storage bat-
teries, only the more important plants can afford to
install them.
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CAPITAL,

The balance sheet—Owing to the lack of uniformity
in accounting systems as well as to the differences
which exist in the matter of public regulation of central
electric stations in the different states, it is difficult

to secure satisfactory balance sheets from all plants.

Some have their own accounting systems developed
with a view to meeting their particular needs, and
they find it difficult to readjust the various items in
conformity to the census requirements. Others,
particularly the smaller stations, do not keep their
books in sufficient detail to enable them to return
satisfactory veplies to all inquiries. In the case of
composite plants, also, it is sometimes an extremely
difficult matter to make a satisfactory segregation
of any of the items on the balance sheet, though in
practically all cases reasonable estimates have heen
secured when absolute figures were not available.

So far as the commercial stations are concerned,
the halance sheets of the numerous large plants are
so important as to reduce to a negligible quantity any
inconsistencies which may have appeared in the
accounts of the smaller plants. Great difficulty,
however, was experienced at this census, as well as
at the earlier periods, in securing from the majority
of municipal plants data which would conform to the
census requirements. As a large number of states do
not aftempt any kind of commission vegulation of
publicly owned stations, and since, even when commis-
sion regulation does exist, the requirements are
frequently not so specific for municipal stations as
for the companies, it frequently happens that the
accounts of these plants are almost hopelessly in-
volved and combined with the general accounts of the
municipality which owns them. Hence, in spite of all
efforts which have been made to obtain correct figures,
it is probable that the data covering municipal plants
‘are not so trustworthy as those secured from the
commercial stations,

For 1917, in addition to the items on the 1912
schedule, a call was made for the wvalue of “other
physical property,” which supposedly includes dis-
carded portions of plant and equipment, and in some
cases office supplies and fixtures, ete., none of which are
a part of the active electric plant, but which were no
doubt included in the value of plant and equipment
in 1912, “Cash and notes and accounts receivable”
have also been separated from “materials and sup-
plies,” while an entry was also made for “interest,
dividends, and rents receivable.” TUnder *Liabili-
ties” a similar new item appears in ‘“premium on
capital stock and funded debt.”

" rable 68

COMMERCIAL AND MUNICIPAL CENTRAL
ELECTRIQ STATIONS—COMPARATIVE
BALANCE SHEETS: 1917,
DAL Commercial. Municipal.
Per Per
Amount. cg;lt. Amount. c%rflt
total. total.
Total assets or liabilities,.......... 53, 631,973,213 [100.0 ||8148, 345,165 | 00,0
ASSETS.
Value of plant and equipment........... 2,033,016,041 | 80.8 || 127,875,200 | 85.9
Other physical property........ .. 31,216,867 | 0.0 2,624, 531 1.8
Stocks and bords of other clecir :
hes: 1 (X TN 129,626,114 | 3.0 Jloceeoccniifennans
Stocks and bouds of companies
than electric companies........ 60,407,516 | 1.7 60,860 | (1)
Treasury securities............. 66,605,218 | 1.8 208, 254 0.1
Other permanent invostments,.,........ 26,725,283 | 0.7 1,279,472 0.9
Cash and notes and accounts receivable 174,565,660 | 4.8 8,737,386 5.9
Materials and sugplies .................. 68,406,656 | 1.8 3,281, 216 2.2
Stock and bond discount....... 61,528,787 | L7 25,788 | (1)
Sinking and other special funds 23,250,366 | 0.6 || 2,784,285 1.9
Interest, dividends, and rents receivable. 4,340,655 | 0.1 14,42 (O]
BUNAries. .o oot rae i es 53,030,040 [ L5 1,287,045 0.9

Profit and loss deficit for stations show-

ingadefieibe. .o oooioieiiiiiiiiieaas 10,198,211 | 0.3 653, 705 0.4
LIABILITIES.
Capital S10Ckaa-ann it 1,560,251,205 1 43.0 f.o..veeveenonnnnn
Funded obteessncecneceania i 1,297,319,859 1 35.7 || 54,073,742 | 87.1
Cashinvestment........................ 16,057,957 1 0.4 [} 51,791,104 | 84.9
Real estate morigagoes. . 16,236,581 | 0.4 174,309 0.1
Floating debt......... 203,080,128 | 5.6 3,400, 038 2.4
ReSOIves..eanevecnnnn.s. 164, 865,402 |. 4.5 7,204, 905 4.9
Bills and accounts payab , 709, 2.8 2, 207, 286 L5
Interest, rents, and tax
BCOUCH. - -vensannsseran 38,033,405 | 1.1 1,886,405 L3
Dividends due and payable, but unpaid. 5,285,314 | 01 {leeriecncoceni]rnnen -
Premium on capital stock and funded
L3 S TR 25,914,108 | 0.7 86,528 | 0.1
Sundries... .......... N aaaans 27,722,320 | 0.8 626,080 | 0.4
Profit and loss surplus for stations show-
Ing asurplis.. . oo oo 175,067,002 { 4.8 | 25,724,740 | 17.3
Neb surplus. cveveceme i enenennn. 165, 768, 791 I ...... 25,070,064 |......

1 Less then one-tenth of 1 per cent.

In Table 68 are shown the comparative relations
which existed between the balance sheets of com-
mercial and municipal central electric stations in
1017, Naturally a number of items which apply to
commercial stations can not be returned by municipal
plants which do not do a general financing business,
and which secure their funds from the issue of bonds
or from the tax levy instead of by means of stock issues.
Probably no particular comment needs to be made on
the figures here presented, as several of the important
items will be discussed in detail in the following pages.
Mention should, however, be made of the fact that
municipal stations reported 1.9 per cent of their
assets in sinking and other special funds, which, rela-
tive to the investment in plant and equipment, is much
greater than the amount reported by commercial
stations. This is due to the common practice on the
part of municipalities of establishing sinking funds,
sometimes created out of earnings and sometimes
resulting from appropriations from the tax levy, for

(101)
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the purpose of paying off their bonds at maturity.
Companies, on the other hand, usually rvefund their
indebtedness. It further appears that a certain
number of commercial stations, 691, or 16.4 per cent
of the total number, reported a profit and loss deficit
of $10,198,211. There were also 274 municipal plants,
11.8 per cent of the total number, which showed a
deficit of $653,795.

Among the liabilities it is found that the commercial
plants have a relatively greater amount of floating debt
and real estate mortgages outstanding than have the
other group. The cash investment in municipal sta-
tions, however, equal to 34.9 per cent of the total liabili-
ties, is extremely important, and represents roughly
the amount which has been put into the property out
of earnings or from the tax levy. For commercial
stations this small item, four-tenths of 1 per cent of all
liabilities, represents in general the investment in sta-
tions which are operating under the individual or
partnership form of management.

Attention should finally be called to the fact that
while commercial stations reported a profit and loss
surplus of $175,967,002, or 4.8 per cent of their total
liabilities, municipal stations claim a surplus of
$25,724,749, or 17.3 per cent of all liahilities. In the
former the net surplus amounts to 5.7 per cent of the
value of plant and equipment and in the latter to 19.7
per cent. There is only one way of building up a sur-
plus in the case of & commercial plant, namely, out of
earnings from year to year. Municipal stations, how-
ever, frequently lkeep their books in such a way that
appropriations made from the general tax levy, either
for paying off bonds and notes at maturity or for
original or new construction, are improperly recorded,

g0 that when the debt liabilities are reduced there

_appears to be an increase in the profit and loss surplus
instead of in the cash investment, as would be proper
under the circumstances. Itistherefore scarcely prob-
able that after all the ordinary expenses of operation
have been met so large a surplus has actually been
built up out of annual earninga.

Capitalization.—The total capitalization of the com-
mercial stations may be regarded as the sum of all
the stock and interest-bearing obligations outstanding,
together with the premium on capital stock and on
bonds, as well as the cash investment in unincorpo-
rated plants. It is also possible to arrive at the
apparent capitalization of municipal plants by the
same process, though on account of the methods of
accounting previously referred to the resultant figures
are by no means a true index of the capital invest-
ment. Accordingly, it has been thought more satis-
factory to use the reported investment in plant and
equipment in the case of municipal stations.

As shown in Table 69, the gross capitalization of the
electric light and power industry in the United States
is $3,245,185,008, of which amount $127,375,200, or
3.9 per cent, represents the investment in municipal
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stations. The principal items entering into this total
for commercial stations are capital stock, amounting
to exactly 50 per cent of their capitalization; bonds,
to the extent of 41.7 per cent; and floating debt,
amounting to 6.5 per cent. Cash investments, real
estate mortgages, and premium on securities issued
amount together to only 1.8 per cent. However, the
total capitalization of $3,117,809,898, indicated for
commercial stations, is subject to some reduction. In
order to arrive at the net capitalization for the electric
light and power business alone it is necessary to deduct,
not only the amount of stock and bonds of other elec-
tric companies which are held, but also the securities of
companies other than electric, as well as treasury
securities, and other permanent investments outside
the electric light and power industry. This makes
necessary a total deduction of $313,539,988, leaving a
net capitalization of $2,804,269,910, which is equiva-
lent to 95.6 per cent of the reported investment in
plant and equipment.

‘Bablo 69 CENTRAT, ELECTRIC STATIONS—CATTTALIZA~
I’(ir gefxt of
. Lotal—
Amount. Commercial
stations,
1917 1912 1917 | 1912
T PRSPPI 83, 245, 185,008 {32, 280,622,199 |(.......|......
Commercialstations:
Capitalstock ... .. 1,660, 251,205 | 1,154, 587,016
COIIMON. .ot 1,278, 887, 402 477, 039, 067
Preferred. ..o oeiiiieinenn. 211,051,013 | 176, 947,959
Debenture. .ovencienieean 10, 311, 860 O]
Funded debt.... o oeiioeoeieiiians 1,207,319,850 | 897, 007,681
Woatingdebt __.. ..| 203,030,198 | 137,726,385
Cashinvestments._ ... 16, 087, 957 12,165,075
Realestate mortgages. . ..vveen. 15, 236, 581 10,170, 898
Premium, on capital stock and
funded debt...covoenniienins, 25, 914, 108 O]
o] 3 O 3,117,800, 808 | 2,212, 657, 055
Deduct intercompany holdings
and treaswry securities......... 196, 190, 332 126,305,018 ||.......|......
Netcapital............ renne 2,921, 619,566 | 2, 086,251,437 ||.......]......
Deduct investments outside of
electric light and powor indus-
[ 5. RANR 117, 349, 656 76,721,716 {|.eeeeeilennnns
Net eapital based on electrie T
. light and powerindustry...| 2,804, 269,910 | 2,000,520, 721 ... .|......
Municipal stations! Value of plant .
and equipment............... 127,375, 200 77,085,144 0. ... L.

t Nof reported.

While the indicated capitalization of municipal
plants has not been used in Table 69, it may be of
some interest to present the figures for 1917 and 1912,
and this is done in Table 70.

Table 70 CAPITALIZATION OF MUNICIPAL CENTRAL ELEC-
TRIC STATIONS: 1917 AND 1012,
Per cent of
total.
1817 1912

1917 1912

OBl e ceen e vaee e s 110,515,721 | 03,558,310 || 100.0 | 100.0
Funded debt......coooieeii.... 54,973,742 35

Prewmiumn on finded debi. 0000 S el B o
Flogting debt.._.._._.. - 3, 430,038 4, 950, 882 3.2 7.8
Realestate mortgages .- 174, 309 344, 608 0,2 0.5
Cashinvestment......__.._..._..., 51,791,104 | 27,064, 963 46,9 42.6
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The total for funded debt, including premiums on
the same, floating debt, real estate mortgages, and
cash investments, in 1917 was $110,515,721, or 86.8
per cent of the total value of plant and equipment re-
ported. In 1912 the corresponding figures were
$63,558,310, or 82.5 per cent of the value of plant and
equipment. There has been a marked decrease since
1912 in the relative importance of floating debt, from
7.8 per cent, to only 3.2 per cent. There has, however,
been an almost correlative increase in the proportion
of capitalization which is represented by cash invest-
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ment, from 42.6 per cent in 1912 to 46.9 per cent in
1917. Almost half of the capitalization, however, was
at the two dates represented by bonds.

Capital stock and funded debt of incorporated com-
mercial stations.—A brief reference should be made to
the increase in capital stock and bonds shown by com-
mercial companies since 1907, These are the more
stable items in the balance sheet, as they are rarely if
eversubject to decrease. Cash investments, real estate
mortgages, floating debt, ete., are, on the other hand,
constantly fluctuating. ‘

Table 71 COMMERCIAL COMPANIES—~CAPITAL STOCK, FUNDED DEBT, AND DIVIDENDS: 1017, 1012, AND 1907,
Ter cent of increase.
1917 1912 1907

| 1807-1917 | 1912-1017 | 1007-1912
Number of comrnerelal companics haviny outstanding canitalization. . . 12,785 2,003 32,516 10.7 B 4.6 5.8
Total capitalization outstanding. ... ..oocoiiiiiiiiiiinraeieanns $2,867,671,124 82,052, 404, 697 31, 241, 065, 182 12,8 30.2 62,9
L0703 (-8 557 O PP 1, 560, 251, 266 1,154, 587,016 741, 317, 407 110. & 35,1 56,7
P Comuzon -1l 1, 978, 857, 402 ' g77, 630, 057 606, 003, 772 02,0 30.8 46,3
Preferred.......... 271, 051, 913 176, 947, 959 75,318, 725 2509 63,2 134.9
Debenture......... 10, 311, 860 4 . K S | P S N s
Funded debt.._....... 1,297, 319, 850 897, 907,681 600, 677, 685 116, 0 44.6 48,5
Dividends, amouns.. 064, 589, 321 34, 5RO, 872 19, 300,672 234.0 80.8 70.2
On common stock . 52, 826, 438 28, 602, 390 16, 8483, 812 2009 82.9 69,4
On preferred stock 12, 262, 883 5,078,473 2,416,760 407.4 105.1 147.4

1 Exclusive of the capitalization of 160 elactric railways which operated electric Light and power dopartments, snd 123 central clectric statlons not reporting stock and
bonds for sundry reasons, but including 52stations whose capitalization was reported by other stetions, and 52 stations roporfing bonds only.

2 Exclusive of the capitalization of 169 ¢lectric railways which operated eleetric 1i
bonds for sundry reasons, but including 18 stations whose capitalization was reported

;im; and power deportments, and 116 eentral olectric stations not reporting stock and
othor stations, and 23 stations reporting bonds only,

2 Exclusive of 37 companics (21 operating electricrailways with capitalization incluged in report for street and elestrigrailways; 9 corporations reporting capitalization

in ono state and owning establis

ents in another stato, which are reported separately in certain of tho tables; and 7 not reporting capitalization for sundry reasons), but

including 2 companies reporting bonds only, their eapital stock not beiug separable from that representing otherintorests,

4 Notreported.

From Table 71 it appears that there has been little
change in the actual number of companies having
outstanding capitalization, the increase being only 10.7
per cent during the decade and 4.6 per cent during
the past five years. The total capitalization during
the same periods has increased 112.9 per cent and 39.2
per cent, respectively. TUpon examining the various
items further we find that the funded debt has, during
the past five years as well as during the decade, in-
creased more rapidly than the stock issues, though
between 1907 and 1912 the capital stock grew more
rapidly than the bonds outstanding. Between 1912
and 1917 there was an increase of only 35.1 per cent
in. all capital stock and of 44.5 per cent in funded
debt. During this period, also, the preferred stock
issues showed an increase of 53.2 per cent as opposed
to a gain of only 30.8 per cent for the common stock.
These figures no doubt point to the fact that it has
within the past few years been increasingly difficult to
secure capital for investment in public-utility enter-
prises unless a very definite guaranty of a fair return
ismade. Ience the preference for bonds and preferred
stock, which appeal to the cautious investor. Tt is,
however, interesting to note that the total amount of
dividends paid on outstanding stock has at all periods
increased more rapidly than has the par value of the
stock issued. This fact indicates an increasingly
higher rate of dividend for those companies which
actually paid dividends at the various dates. This

condition is clearly indicated in Table 72, which shows
the rates of dividend paid on all stock as well as on
the common and the preferred at the four census
periods,

Table 72 KATE OF DIVIDENDS TAID ON
CAPITAL BTOCK OF COMMER-
CIAL COMPANIES,
1017 | 1912 | 190% | 1002
AISEOCK . o e it iarr e 4.1 Nl 20 L7
COmmMON. .. iiicrar e 4.1 2.9 2.5 L6
PrEfOrredac.nensriiairserreraaennseenannrnnnns 4.5 3.4 3.2 2.6

! Ineludes intorest on debenture stock.

From Table 72 it can be seen that the average rate
was highest in 1917, 4.1 per cent on the common
stock and 4.5 per cent on the preferred, and that the
increase in rate has been most rapid since 1912. The
rate of dividend on the reported value of plant and
equipment was, however, equal to only 2.2 per cent
in 1917 and 1.6 per cent in 1912. Also, it should be
noted that by no means all of the common or even of
the preferred stock paid dividends during 1917. In
this year there were 1,976 companies which paid no
dividends whatever. These, of course, were mostly
small concerns, but thoy comprise 67.8 per cent of tho
total number of incorporated central electric stations

and 71 per cent of all which have outstanding capital-
ization.
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Value of plant and equwipment.—1t is a difficult mat-
“ter indeed in a census of this kind to secure wholly
accurate data as to the actual value of central-station
property in the United States. Some plants carry on
their books the entire cost of their property to the
year covered by the present report. Others report the
depreciated value, estimated according to local stand-
ards and conditions. Some stations, again, report the
actual purchase cost of the property from former
holders, while in many cases the value is utterly un-
known and the figures are merely the crudest estimates.

In addition to these difficulties it should be noted
that some companies include many intangible items
in the valuation in addition to the actual physical
property used. Good-will franchises of different
sorts, prospective earnings, and other items fre-
quently find their way into the book value of the
plant. Further, regard must be had to local condi-
tions and to the nature of business and the physical
organization of each plant. One which always has
purchased its current will normally have a relatively
low investment in proportion to the amount of business
done. On the other hand, a purchasing plant which
formerly generated cwrrent may have a large invest-
ment in unused generating equipment of different
kinds which will cause the value to appear unduly

high. A plant doing an extensive lighting business

will find it necessary to put a great deal of money
into service lines, meters, transformers, etc., which
would not be needed in the case of a larger plant
engaged primarily in the business of supplying cur-
rent for power. Again, the legitimate investment
differs widely in accordance with the nature of pri-
mury power used. A water-power plant, which is
ordinarily operated at a very low cost per kilowatt
hour, usually requires a relatively high investment
for developmental purposes. Txpensive storage dams
must frequently be constructed, water-power rights
secured, and considerable portions of land bought,
which, while not actually a part of the plant and
equipment, are yet a perfectly justifiable invest-
ment, and without which it would be impossible to
install and operate the plant. TFinally, such stations
frequently equip themselves with a view to future
rather than merely present needs, and install more
primary power equipment than is required to operate
their dynamos. For all of these reasons a compara-
tively high investment can be looked for in this
group of stations.

Finally, as previously mentioned, it must be borne
in mind that probably in most cases no satisfac-
tory general comparison can be made between the
investment in municipal plants and the investment
in commercial plants. The former, almost without
exception, confine their services to a restricted area,
furnishing current only to the municipality in which
they are located. The latter serve many different
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municipalitics, varying from the average of almost 3
per station to as high as 150 or 200 in some cases.
This means that they have a heavy investment in
distribution lines, frequently far in excess of the in-
vestment in their central generating stations. Many
municipal plants confine their activities pretty largely
to the supply of current for street lighting and for
municipal power, and consequently do not incur the
numerous investments which must be made in order
to serve a wide variety of customers acceptably.
Not only does it frequently happen that no separate
record of the value of municipal plants is kept, hut
also there appears to be a disposition on the part of
many municipal officials in their accounting to lose
sight of the investments which have been made in
their plants by means of appropriations from the tax
levy or through reinvested earnings, Finaliy, it
should be recalled that, as pointed out in a preceding
chapter, the municipal plants report a relatively
high proportion of antiquated equipment as compared
with commercial stations-—a fact which probably in- -
dicates that they have made an attempt to economize
on their capital outlays. Whether similar econo-
mies have been attempted in the matter of station con-
struction, ete., it is impossible to state, though there
is a strong probability .that this is true. Ior these
reasons it is to be expected that investment accounts
of municipal plants, even granting that conditions of
operation were similar, which is in general not the
case, would be somewhat lower than for commercial
stations,

Perhaps attention should further be called to the
fact that, whereas at preceding censuses the cost of
plant and equipment was called for, the schedules for
1917 ask for the value of plant and equipment. It
may of course be possible in some cases that the book
value for various reasons will be higher than the.
actual cost of the plant. It is generally true, how-
ever, that the value is somewhat lower than the cost.
Hence it is to be expected that the 1917 figures may
show a less marked growth than might have been
looked for had the method of reporting been the same
as that used at earlier dates. Most of the items in-
cluded under ‘““other physical property,” also, were
no doubt reported in 1912 and at carlier periods under
“cost of plant and equipment.”

In Table 73 is presented a comparative summary,
by geographic divisions and states, of the investment
accounts of commercial and municipal plants at the
last three census periods, together with the per cent
of increase, per cent of total, and per cent distribu-
tion. The greatest investment in commercial sta-
tions in 1917, as at, the two preceding periods, is found
in the Middle Atlantic, East North Central, and
Pacific divisions. Municipal stations report the high-
est investment in the East North Central division
(349,201,395), followed after a wide gap by the West
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North Central, the Pacific, and the South Atlantic
divisions. Among the different states New York
leads, with an investment in commercial plants of
$415,608,131; California reports $371,753,554, fol-
lowed by Pennsylvania ($254,873,397), Illinois ($200,-
930,032), Massachusetts ($124,798,808), and Michi-
gan ($122,703,011). No other states report as much
as $100,000,000. Those states ranking highest in
municipal plant investment are Illinois ($21,499,414),
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California ~ ($9,816,091), Michigan ($9,698,401),.
Ohio ($9,172,571), Washington ($7,854,363), Indiana
(%5,632,266), and Kansas ($5,544,042). The re-
mainder report less than $5,000,000 investment,
while the lowest amount is to be found in Ne-
vada ($25,431) and Rhode Island (830,000). The
lowest investments in commercial plants are found.
in Mississippi ($3,166,048), Wyoming (%$4,118,002),.
and New Mexico ($4,120,622).

COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC;& lggATIONS——VALUE OF PLANT AND EQUIPMENT: 1917, 1912,

1907
. Kable 73 TOTAL. COMMERCIAL, SUNICIPAL.
DIVISION AND STATE, g
1917 1912 1907 1917 1912 1907 1917 1912 1007
UNITED STATES...... $3,060,302,141 | $2,175, 678,266 | 81,005, 013,622 || $2,033, 016,041 | 82,008, 613,122 | $1,054,034,175 | $127,375,200 | $77,005,144 |  $42, 870, 447"
GROGRAPHIC DIVISIONS! . .
New England. ........ S 244,995,811 | 153,408,258 42, 582, 360 237,051,957 | 147,047,181 88,230,909 | 6,074,554 | 5,521,077 4,351, 351
Middie Atlantic, ... . . 773,005,743 | 584,107,361 | 301, 858, 083 767,740,627 | 580,011,561 | 388,371,339 a, 165,115 3,487, 644
Fast North Central..._. B77,427,830 [ 388,575,873 | 203, 850,358 525,206,444 | 357,302,214 | 186,703,270 | 40,201,395 | 31,473,650 | 17,060,070
Woest North Central....| 819,250,184 | 170,306,935 86,378, 763 208, 840,441 | 159,568, 502 80, 480, 670 20 418,743 | 10,738, 343 6,889,
South Atlantie....... . 184,366,719 | 134,310,136 58, 513, 594 172,630,749 | 127,176,089 54,437,552 | 11,726,070 | 7,134,007 4,076, 042
] ’ t b
East Sonth Central... . 137, 565, 679 74, 064, 74 7,384, 00 132,457,183 70, 700, 454 24,620,056 | 5,108,406 | 4,105,120 2,765, 003
West South Central....| 111,225,153 76,052, 774 31,981,172 104, 424, 832 71,991,145 30,477,054 | 0,800,321 | 4,061,629 1, 504; 118
Mountain.............. 264,360,303 | 203,195,708 57,380, 775 261,098,362 | 201,965, 260 56,820,573 | 2,431,041 | 1,230,520 551, 203
Pacific. ...... USRI 447,365,710 | 200,606,507 | 146,973,678 498,808,046 | 382,081,017 | 143,774,753 | 18,547,604 | B, 014,800 3,198, 25
NEW LNGLAND:
MOING. « - eenrraennnn 28,274, 341 19,026,202 12,620, 101 27,872, 766 19,687,956 12,443,708 401, 575 238,336 185,308
New Hampshire. .. ... 20, 564, 802 18,081, 576 8, 605, 652 20, 384, 067 17,905, 032 8 618, 503 180,735 156, 544 76, 849
Vermont 15,722, 879 10,027, 600 7,234, 498 14,028,325 9,277,420 6,652,007 | 1,004,554 750, 180 581, 501
Massachusett, 128,935, 843 1,707, 23 43,270,926 124; 798, 508 68, 395, 610 40,593,245 | 4,137,035 | 3,311,628 2,755, DL
Rhode Tsland 70313 11,330,204 7, 327, 862 17, 673, 300 11,330,019 7,205, 043 30,000 8,375 31,01
Connecticut. ...... Sl mregest 201406, 258 13 416, 011 32 593, 082 21) 350, 244 12,606,808 | 1,130,655 | 1,050,014 719, 708.
MIDDLE ATLANTIC: ,
New York. . ...oeevn... 418,137,847 | 350, 520,904 252,731, 789 415,608,181 | 348,600,341 | 251,190,602 | 2,520,710 | 1,830,503 1,532,197
New Jersey. ... 100 932020758 | . 60,058, 381 85, 210, 445 97, 250, 090 68, 669, 160 4,961,012 " 043, 650 ' 380, 221 258, 48
Pennsylvania. ... . .. 257,565,138 | 164,529,076 73, 007, 749 254,878,307 | 162, 648, 060 72,210,665 | 2,601,741 | 1,876,016 1,607, 084
EAsT NorTir CENTRAL:
10+ 2 vvrnnnnsnnnnnes 97,827, 744 00, 243, 894 42, 557, 000 88, 655,173 64,625,010 30,132,500 | 9,172,571 | 4,618,881 3,424, 494
%éi%na.... ............ 62,463, 212 47,930,252 55, 080; 710 50, 330, 046 43,747,700 9%, 497, 532 5,632,208 | 40182552 2,953, 178:
Tlineis.-... .00 000000 202 420,446 | 162,104, 296 88, 142, 233 200,030,032 | 147,782,820 82,105,708 | 21,403,414 | 14,321,406 B, 946, 525
MiCHigAN e omeeenrons 132 401,412 72, 764,830 37,001, 060 122, 703,011 5,285, 610 32,656,235 | 9,608,401 | 6,470,220 4,344, 875
Wisconsin..... ... ... 62,306,025 36,532, 671 10, 478,355 59, 107, 282 34) 861,074 5,381,208 | 8,198,743 | 1,871,507 1,097, 057
'‘West Nortin CENTRAL:

FITNESO e meesnens 78,143,330 44,360,910 24,138, 081 73,631,807 11,767,683 92,192,753 | 4,511,433 | 2,508,227 1,945,398
T U 8%, 603, 734 22,126, 518 9, 986, 666 80, 159, 582 20, 555, 159 8 055,080 | 8,534,152 | 1,571,350 1,032, 677
Missour{., . .11 68,271, 685 48, 624, o 33, 865, 760 65, 845, 584 48] 350, 586 33,054,571 | 2,626,100 | 227412 1311, 189
North Dakota... ... .. 8, 006, 632 4881, 1,619,007 7,562,830 4, 508, 064 1,474,985 4431503 282 668 145,012
South Dakota.......... 14,923,220 11318 o 2,506,303 14,113, 604 10,985,158 2,607,608 811, 616 332, 883 198, 605
Nehraska 30,022, 944 12,971,316 1,472,081 27,075,338 11, 565, 718 6,863,006 | 2,047,606 | 1,405,508 508, 085
KODSAS e enneoe oo, 36,107,630 26,023, 808 , 659, 805 30, 653, 557 23, 745, 324 5, 842, 608 5,544,042 | 2278, 484 47,197

SoUTH ATLANTC!
Delawars, Maryland,
and Distriet of Co-
44,015,770 39,970,422 34,010,568 43,315,047 89, 527,113 33,062,977 700, 723 443,300 347,801
25, 690, 743 10927370 97 231 041, 401 9, 617, 318 Laages7 | 1,740,342 | 1,410,061 452,014
17) 240 227 13,300,173 2682, 035 17,080,102 13, 250, 043 2,582, 003 151,12 109,530 100,872
35,563, 149 12,090, 231 2,241,791 33,171, 640 10,722, 951 1,425,519 | 2,301,500 | 1,367,280 816, 219
30, 626, 050 34,012, 368 8,803,382 20/ 660, 573 33, 430, 801 8,300, 850 036, 507 575, 477 412, 520
29,709, 945 10,890,925 7,354, 288 20,107, 602 18,344, 261 6,226,602 | 2,602,343 | 1,546,074 1,197, 504
8, 520, 805 4,028, 088 1)630; 061 5,345, 384 2,346, 922 811,195 | 3,175,421 [ 1681766 ' 813, 866-
East SoutH CENTRAL;
: ; 22 714,330 19,709,023 10,356, 088 31,769, 605 19,025, 541 9,831, 444 044, 635 683,482 594, 644
e PRl Lmd s phea ueHy sl oass) bl oo
707,800 8,720, 776 203, 876 ] )
Aisotsaipy 32’ 701, 455 5,011,359 2,220,662 3,108,048 3,815,530 Laotesd | 1,636,407 | 1,195,820 890, 108
WrsT SouTH CENTRAL’ .

Y 487,720 4,811,879 1,022,658 9,535, 869 4,242,013 1,505,602 951,860 569, 86 417,056
ﬁlﬁ?ﬁ?ﬁ }? 1%5 407 14) 275, 269 115614121 15,803, 842 13,093, 106 1,187,261 | 1,372,055 582,103 476, 860
Oklahoma 23 528, 513 13,552, 640 7,130, 864 20,806, 650 11,607,726 6,028,614 | 2,721,863 | 1,654,014 202,350
Texps. ... 60, 032; 414 13,612,088 11,313,520 58,278, et 43) 358, 300 10,905,677 | 1,753,043 | 1,254,680 407,852

MOUNTAIN: i
: 97 64, 583, 301 17,950,677 85,205,038 64,441,739 17,003,167 312,488 141, 852 47,510
S RS S S 32, 482, 566 3,251, 460 27,875, 340 32,245, 940 3,203, 567 501, 492 236, 628 47,803
ldaho.. 28,376, s i
Wyoming 4,924,780 9,200, 032 '942,326 2 2,167,032 ' 942,326 106, 778 35,000 | oeenee s .
Colorado. . 55,042,937 66, 989, 142 23,126,179 54, B13, 803 66, 700,300 23,005, 536 420,129 270, 752 120,343
New Mexico 14299, 243 3,133,760 080,317 4,120, 622 3,070, 644 980,317 171, 621 63116 (oeueeannnns
ATIZONB. - oenoen o 11,060, 884 9, 958, (49 1,672, 589 11,853, 487 0)258) 049 1, 672, 589 107,807 |.oovenevenan i RO
Tbahee.ooimnrnneonenn 58,353, 630 11 556,496 5148, 506 57, 576, 025 11,095, 475 4,813, 440 777, 603 460, 031 35, 156
Novada. . oevrvrornnnns 10, 501, 470 12,993, 362 4,209, 631 16, 476, 039 12,977,000 4,299, 631 25, 431 16,302 | oooeninnnnns
Paciric: ]

i 49 32,100, 905 16,318, 527 18,021,544 | 7,854,363 | 6,194,001 2, 168,305
vovasmgt(m """""" gg gg% ggg ég 5'%)3 gig ?ﬂ’ Zggigfs 24, 4d; 587 23930, 309 14, 281, 632 " 877, 210 566, 438 121,646
ColBorta. ol asnscolels | sk 389232 | 111780551 370,753,554 | 342, 534; 781 110,871,577 9,816,001 1,854, 451 908,974
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‘COMMERCIAL AND MUNICIPAL CENTRAIL ELECTRIC. STATIONS—VALUE OF PLANT AND EQUIPMENT: 1917, 1912,
AND 1907—Continued.

Fable 73—Conlinued. ACTUAY INCREASE IN VALUZ OF PLANT AND EQUIPMENT,
DIVISION AND STATE, Total. Commercial, Municipal,
1907-1917 1912-1917 19071912 1907-1917 19121917 1907-1912 19071917 19121017 1907-1912
UNITED STAXES...... 81,963,478, 519 $884, 713, 875 | 81,078, 704, 644 || 81, 8§78, 082, 766" £834,403, 819 | $1,044, 578,047 | $84,495,753 | 850,310, 056 $34, 185, 697
‘GEOGRAPHIC DIVISIONS:
NewBngland. . ........ 152, 343, 461 01,457, 553 60, 885, 908 149,720, 258 90,004,070 59,716,182 | 2,623,203 1,453,477 1,169,726
Middle Aflantic........ 282,048, 700 189,798,382 192, 248,378 379 360, 283 187 729,066 191 640, 222 2 077 472 2,069,310 608, 156
Tost North Central. . .. 373 a(18 481 188, 851, 966 184, 710, 515 341, 433,165 111 124, 230 17() 308, 035 32 1.55 316 17,727,736 14,407, 680
‘West North Central... . 232 880 431 148, 952, 240 83,028,182 218,350,771 139 271,84 79 078, 922 14, 529, 660 9,080, 400 4, 849, 260
South Atlantic..... . 125, 8.)3, 125 50, 056, 533 75, 796, 502 118,202,197 45 463, 660 72 738 537 7, €50, 928 4,592, ?73 3,058, 056
East South Central . 110, 180, 720 62, 601, 105 47,579,615 107,827,227 61 687, 720 46 139 408 2,353,403 913,370 1,440,117
West South Central. ... 70, 243, 981 35,172,370 44,071,602 73,947,778 32 433, 0687 41 514 091 5, 206, 203 2, 7'38 692 2,557, 611
Mountain........ . 206, 979, 528 61, 164, 505 145, 815,023 205, 098, 789 09 963, 003 1415 1‘30 696 1, 880, 739 1 201 412 670, 327
Pacific. .... 300 382 032 EG 659 203 243,722, 829 285 033, 293 46 726, 429 238 306 864 L) 348 730 932 774 5, 415 965
New ENGLAND:
MeIne. . evreurnennsannn 15, 645, 240 8,348, 049 7,297,191 15,428, 988 8,184,810 7,244,158 216,272 163, 239 53,033
New Hampshire, . 11,869, 150 2, 503, 226 9, 360, 924 11 765 264 2, 470, 035 9,286,220 103, 886 24,191 79,605
Vermont. ...... . 8, 488, 381 5,605, 279 2,793,102 7 975 418 5,850,905 | . 2, 624,513 512,963 344 374 168, 589
Massachusetts. . . 85, 656, 617 57,228, 605 28,428,012 84 275,66.3 56, 403, 198 27,872, 365 1,381,064 820, 407 565, 647
Rhode Island. ......... 10, 375 447 6,364,015 4,011,432 10 377,300 6, 342, 390 4,034, 97 —1,919 21, 625 —23, bd4
Connecticut. ... PR 20, 308 626 11 318, 370 S 990 247 19, 897,679 11 243, 738 8,663,041 410, 047 74, 641 3306, 306
‘MrppLE ATLANTIC: ) :
NewYork..ooceoane... 165, 408, 058 67,610, 943 97,795,115 164,408, 469 66, 911, 700 97,406, 679 997, 580 699, 163 208, 436
New Jclsev 32 983 313 29, 144 377 3, 838 936 32 2‘)‘1 087 28 589 939 3,708,148 685, 226 o54 438 130,788
Pcmlsylvanla. 183, 057 389 93, 043 062 90 614 327 182 062 732 92 227 337 90, 435 306 994 667 810, 725 178, 932
‘EAsT NORTE CENTRAL!
Ohi 55,270,744 28,583, 850 486,804 49,5232, 607 24,030, 163 25,492, 504 5,748,077 4, 553, 687 1,194,390
36, 782, 602 14 532 960 22 219 542 33, 405,414 13 08'4 246 20, 320, 168 3, 370, 088 1, 449 714 1, 929, 374
134,287,213 60 825 220 73, 961 993 118, 734, 324 53 117 212 60 587 112 15, 552, 880 7, 178, 008 8,374, 881
Michigan. .. 95, 400, 352 59 G%, 582 30,763 770 90, 04(; 776 56 417 401, 33, (‘)2‘.), 3756 5 3a3 576 3,219, 181 2,134,395
‘Wisconsin 51 827 G70 20, 773,354 26, Oo4 316 49 72g, 084 24 446 208 25, 270, 770 2 101 686 1, 327, 148 4,5
"WEST NORTE CENTRALL
Minnesota. .. .... . 54,005, 249 33,782,420 20,222, 820 51,430,144 31, 804, 214 19, 574, 830 2,566, 105 1,018, 206 447,809
- 73,707,068 Gl,oﬁ'e’ 216 12 139,852 71. 205,003 59 804 423 11 601 170 2 601 475 1,962, 703 538 082
s . 34,405,025 19,646,975 14,758,950 33,001,013 10,204, 998 13,796 015 1,314,012 351,077 962,935
Nmth])akctu . (5 386 636 3,125, 000 3,201 ¢35 6,087, 854 2, 963, 875 3,123,979 298, 781 161, 125 137 656
South Dalkota. . N 12,116, 857 3, (505 179 8,511,078 11,503, 936 3,126, 446 8, 377 480 612, 921 478,733 134 188
Nebraska...... . 22,650, 863 17 Oal,bzs 5,59() 235 20,212,242 la 500, 620 4, 702 622 2, 438 621 1,542, 008 896 613
Kansas.......ooevnn.. 29, 607, 834 10,17d 831 19,434, 003 . 24 810, 089 6 908, 273 17, 902, 716 4 79b, 845 3, 265, 568 i, 631 287
iSOUTH ATLANTIC:
Delawnre, Marylandg,
and D1stnct of Co-
10,004, 902 4,045,348 5, 059, 554 9,852, 070 3,787, 934 5, 804, 136 352, 832 257, 414 95, 418
23, 900,472 14 763,304 | . 9,137,108 22, 603 144 14,424, 083 8, 17‘) 061 1, 207 328 530 281 058, 047
2in 14, 557, 292 3, Sa(), 054 10,707,238 14, 507, 039 3, 808 459 10 ()!)‘i 580 .)(),Qo3 41, 5956 8,658
North Carilina. 33,821,358 23,472,918 0, 848, 440 31,746,128 22, 448, 689 9, 207, 430 1,575,230 1,024,220 |. 551, 001
South Carolina. 21, 8§22, 608 —~3, 386,288 25, 208, 086 21,278, 717 —3,7 , 25 04(), 035 543, 081 381 030 162, 951
Georgin. . caneeniaann.. 15, 355, 659 2, 819,020 12 5% 439 13,830,910 1,763, 12 117, 559 1,474,749 1,0-)u, 460 419, 080
Floridfe . veenencanaon.- 4, 890, 744 4, 4‘_)2 117 2 398, 027 4,534,189 2, DDS, 402 1 535 ™ 2 350, 555 1, 493, 655 862 900
‘EasT SouTH CENTRAL:
Kentueky....... PR 22,358, 242 13,005, 307 9, 852, 035 21,938, 251 12,744,154 9,194, 097 419, 991 261,153 158, 838
Tennessee. . . 55 8.57 662 21,834 870 34, 003, 083 55 022 508 21 742 205 33, 280, 243 810, 154 92 314 722 840
A!abpnm... . 20 504 023 28,011 123 1, 432,000 29 021 974 27, S’)U 792 1,171,182 482, 040 220 331 261 718
Mississippi...cociennn.. 2 480 793 - —309, 904 2 790 697 1 844, 404 —649, 482 2, 49.3, 976 6.36 209 339, 578 29(‘1 721
"WEST SBouTH CENTRAL: :
Arkansas 8 566,071 - §, 675, 850 2, 889, 221 8,030,207 5,203, 856 2,786, 411 534, 804 381, 004 152, 810
Louisiana. . 5, 502 376 2, 901 228 2, 6()1, 148 4,606, 681 2, 110 736 2, 555, 845 805, 795 790, 402 105, 303
. QOklahoma. .. 16 .3()7 649 10, 175 873 6, 221, 776 13, 878 136 9, 108, 924 4,709, 212 2, 519, 513 1,066, 940 1,452, 564
NS> < T Y 48 718 885 16, 41() 428 32 299, 457 47, 372,794 1.) 920,171 31 4.:2 623 1 348, 001 499, 257 846, 834
7,666, 850 21,024,136 46,032,714 67,301,872 20, 853, 300 48, 538, 572 2064, 978 170, 83(5 04,142
25, 125, 372 —-4, 100, 734 29, 231,106 24, 671,773 —4, 370, 600 29 042,373 453, 609 264, 866 188,733
3, 282, 45 2,024,748 1, 257,708 3,175, 670 1,950, 970 1, 204, 706 106, 778 73,778 33, 000
31, 916, 768 —11, 946, 205 43, 862, G063 31 608,272 —12 095 582 43,708, 854 308, 486 149,377 169, 109
3,302, 926 1,158, 483 2,144, 443 3 131 305 1 ()49, 978 2,081,327 171, 621 108, 505 03, 116
10, 288, 205 2,702, 835 7, 585, 460 10 180 808 2 595,438 7,585, 460 107, 397 107,397 |avunvnnaeianen
53, 205, 034 46, 798 164 6, 406, Y00 52 7(}2, 585 46, 480 550 6,282,035 4432, 440 317,584 124, 805
12, 201, 830 3, 508, 10! 8, 693, 731 12, 176, 408 3,499,039 8,677,360 25,431 9,060 16, 362
19,174,419 17,463,740 1,720,079 13, 488, 361 15,793,378 —2,306,017 5, 686, 068 1, 660, 802 4,025, 606
11 418 519 2,025,050 9,3()3 469 10 (»(»2, 955 1,714,278 8,948, 677 755, 504 310 772 444 792
269 789 094 37, 180 413 232, 608, 681 2()0 881,077 29, 218,743 231 6b3, 204 8,007,117 7, 9b1 640 040, 477

1 A minus sign () denotes decrease,
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COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—VALUE OF PLANT AND EQUIPMENT: 1917, 1912,
AND 1907—Continued.

Table 73-—Continued. PER CENT OF INCREASE.! PER CENT OF TOTAL. PER CENT DISTRIBUTION.
DIVISION AND STATE. Total. Commereial, Municipal. Commereial. Municipal. Total Commereial. Municipal.
- - - - 2. - 1907 | -] -
T | L | L O T 1| { s || 1917| 1912] 1007) 1917| 1912 1907, 1917 1912) 1907 1017|1912/ 1907 1917 1912}1907
UNITED STATES....| 179.0] 40.7) 98.3) 178.3] 30.8/ 99.1j 197.1] 65.3f 78.7) 05.8 96.5( 96.1] 4.2 3.5 3. 911100, 0100, 01106, 011100, 0{100. B]100. 0J100. H]100, 0]100.0
GEQGRAPHIC DIVISIONS: . .
New & ‘nglmld__. 184.9] 50.6| ©5.8]| 1645 0.8 e7.7 60.3| 20.3| 20.9|| 97.2 96.4| 95.3} 2.8 3.6 4.7|| 80 7.1 8.4 81 7L 84 55 7.2 10.2
Middle Atlantic. .. 97.5| 32.85 49.1 97.7] 32.4| 49.3| 76.8] 50.50 17:4|] 09.2| 99.3{ 99.1) 0.8 0.7| 0 9|j 25.3( 26.8 35.7|} 26.2| 27.6 36.9] 4.9 5.3 8.1
Tast North Cenfral...| 183.2 486 90.6| 182.8| 47.9| 01.2 188.3| 56.3| 84.4| ¢1.5| 91.9| 91.6] 85 8.1| 8.4 18.9 17.9 18.6| 18.0] 17.0| 17.7 38.6 40.8 39.8
West North Central. .| 360.6 87.5 97.2 271.3| 87.3| 908.20 246.7 90.1| 82.3]| 93.0f 93.7] 93.2| 6.4 6.3| 6.8/ 10.4] 7.8 7.9( 10.2] 7.6 7.6 16-0 13.9] 18.7
South Atlantic. ......| 2151} 87.8{ 120.5]| 217.1] 35.7] 133.0] 187.7| 64.4| 75.0l 03.6} 94.7( 93.0 6.4 53] 7.0 6.0/ 6.2 5.3} 59 61 52 0.2 9.3 9.5
Tast South Central. . 402.31 83.5/ 173. 437.8] 87.2) 187.3] 85.4] 21.8] 52.3]) 06.3] 94.4} 86.9) 3.7 .5.6| 10.1] 4.5 3.4 2.5 4.5 3-4] 23| 4.0 &4 6.4
- West South Contml.. 247.8] 46.2) 137.8/ 242.6| 45.0] 136.2{ 352.1| 67.4] 170.0]| 93.9| 04.7} 95.8] 6.1 5.3| 4.7|| 3.6 8.5 2.9 3.6 3.4 2.9 53 53 3.4
. . . . .0 29.7| 255.4| 341,92 97.6] 123.2) 00.1| 90.4) 99.0] 0.9 0.6 1.0 8.6 9.3 5.2} &9 9.6f 54 1.9 L6 13
12,21 165.8| 479. 8| 115.3] 169.3|| 95.0] 97.8} 97.8] 4.1 2.2| 2.2 14.6| 18.0| 13.4){ 14.6| 18.2{ 13.6] 14.6] 11.2) 7.5
o 4t.0] 582 116.7 e8.5 28.6l v8.0] 08.8} 08,50 1.4 1.2 1.5| 0.9] 0.9 1.2| 0.9} 0.8 L2 0.3 0.3 0.4
. 0 . 13.8] 107.7] 135.2] 15.4] 103.7| 99.1) 99.1] 90.1] 0.9] 0.9 0.9% 0.7 0.8 0.8] 0.7] 0.9| 0.8 0.1 0.2 0.2
Vermont. .. ...o-wx.. 117.3] 56.8 886 119.9 57.7 "39.4f 88.2] 459f 20.0f 93.0 92.5] v2.0[ 7.0} 7.5| 8.0) 0.5 0.5 0.6] 0.5 0.5/ 0.6/ 0.9 1.0] L4
Massachusetts ] 107.9l 79.8 e5.7)| 208.0.82.5 68.8] 50.1] 24.9| 20.2|| 06.8) 95.4 03.6] 3.2) 4.6] 6.4| 4.2 3.3 3.9} 4.2 3.3] 3.9| 8.3 4.3 6.4
Rhode I_sland......... 141.6| 86.1] 54.7l| 142.2| 56.0] 55.3} —6.0| 258. 2{—73.8(/'99. 8| 99.9| 99.6( 0.2 0.1 0.4} ©.6 0.5 0.7 0.0] 0.5 oAl ® 0.1
Conngetiout.......... isL4l 50.80 e7.0l| 156.7] 527 os.2| s7.1] 7.1 46.7|| 96.6| 95.3] 94.6) 3.4 4.7| 5.4)l 1.1} Lo| L.2]| 1.1 L.o| 1.2 0.9} 1.4 17
MIDDLE ATLANTIC: .
New York...ooveennn. 65.4] 10.3; 38.7 o6.4] 10.2] 38.8 065.1] 38.2] 19.5|| 99.4| 99.5} 99.4] ©.6] 0.5 0.6l 13.7] 16.1| 23.0|| 14.2| 16.6 23.8 2.0 2.4 3.5
Now Jersey........... 50.6) 42.2] 5.6 49.9] 41.8] 5.7} 266.1) 142.4] 50.6)| 90.0] 99.4] 09.6] 1.0] 0.6| 0.4} 3.2] 3.2 5.9 3.3 33 6.2 0.8 0.5 0.6
Penngylvanis......... 248,50 56.G| 122.6f 253.0( 56.7| 125.2( 68.6| 43.5{ 10.5{ 90.0{ 98.9] 977 1.0/ 1.1] 2.3 4 7d e7ll s 7yl os9) 23 2.4 4.0
East NORTH CENTRAL: )
[0 111 R 199.0| 41.3| 2.7 126.6| 37.2] o5.1| 167.8] 98.6] 34.9|| 00.6| 93.3} 92.0 9.4{ 6.7 8.0 3.2} 3.2 3.9% 3.0 3.1 3.7 7.2 6.0 80
Indiana. . ....oeeeenen 143.20 30.3| 8c.ofl 142.6] 20.9| 80.7| 150.0) 34.7| 85.6)| oLo 01.81 OLg 9.0| 8.7y 8.8} 2.0\ 2.2 23| 1.9/ 2% 2.2 4.4 5.4 5.2
TIiNnois- .. oo veenenennn i52.4] 37.2] 83.9]| 144.4| 36.0| 79.8| 261.5| 50.1] 140.8| 90.3| 01. 2 ©3.3] 9.7 8.8 6.7 7.3} 7.5 &0} 69 7.0 7.8 16.9| 18. 6] 13.9
Mlchlgun ............. 257.8] 82.0| 96.6| 275.7) 85.1} 103. D 123.20 49.7| 49.1{| 92.7] 01.1| 88.3| 7.3| 8.9| 1..7|| 4.3 3.3 3.4 4.2/ 3.2/ 3.1 7.6 8.4 10.1
Wisconsin............ 4946 70.5 248.60 554.00 70.5) 269.5) 191.6] 70.90 70.6 94.9) 64.9) 89.5) 51 5.1 10.5] 2.0, 1.7 L0} 20 L6 09 25 24 2.0
WisT NORTH CENTRAL:
Minnesota....ceeeen.. 203.7] 70.2| 83.8| 231.8| 76.3] £8.2] 131.9| 74.0| 38.3| 94.2 94.2/ 0L9| 5.8 5.8 B4 2.5 2.0 2.2| 2.6 2.0 2.1] 3.5 8.4 4.8
Towa. . ooreininneenns 738,00 278.2) 121.6| 795.2} 200.0 120.6] 242.9[ 124.9] 52.2|| v5.8] 92.9| 80.7] 4.2| 7.1| 10.8|| 2.7 1.0f 0.9| 2.8 1.0 0.8 2.8 2.0 24
Missowr..coiennennans 1016 40.4| 43.6|| 102.6] 41.6] 42.4| 100.8] 15.5] 73.4j| 96.2] 95.3| 96.1} 8.8 4.7| 3.9} 2.2 2.4 &3 2.2 2.9 3.1 21 2.9 3.0
North Dakota........ 304.9) 64.0| 201.3|| 412.7| ¢4.4| 211.8) 200.6) 57.0] 94.9| 04.5) 94.2  9L.0] 5.5 5.8 9.0l 0.4 0.2 0.1§ 0.3 0.2 0.1 0.3 0.4 0.3
South Dakota........ 431.8| 31.8 303.3|| 441.2| 28.5| 321.3| 308.5 243.8 67.5 94.6| 97.1) 92.9] 5.4 2.9 7.1l 0.5 0.5 ©.3f 0.5 0.5 0.9 0.8] 0.4 0.5
Nebtaskteoemeeeenn.. 307, 9 131. 41 75, 294. 5] 134.1] ¢8. 5] 479.1] 109.7] 176.2lf 90.2) 80.2/ 93.1] 0.8 10.8 ¢.9)| 1.0 0.6/ 0.7 0.9 0.6 0.7 23 1.8 1.2
Kansas. ceeeseeenecnns 440.3! "30.1| 204.01| 424.6] "20.1| 306. 4] 642.0] 143.3| 204.9| 84.7) 01.2f 88.7 15.3| 8.8 11.3|| L.2{ 1.2} 0.6/ 1.0] 1.1 0.6/ 4.4/ 3.0 L8
SouTH ATLANTIC:
Delaware, Maryland,
and Distriet of Con A
lumbia ... 93,90 9.6l 17.4] 201,41 58.1f 27.4| 98.4] 08.9| 99.0{ 1.6/ 1.1} 1.0[f 1.4 1.& 3.1 L5 1.9 3.2/ 0.5 0.6 0.8
Virginis. . . 1,680.0] 151.6) ¢11.2) 287.0) 281 212.0)) 93.2 87.1) 74.8 G.8 12.9 25.21 0.8 0.5 0.2 0.8 0.9 0.1 l4 1.8 Ll
‘West Vivginia. . ’561.8) 28,7 514,31 49.8] 38.0] 7.6l 09.1] 99.20 96.3] 0.9 0.8 3.7 0.6/ 0.6/ 0.2] 0.6l 0.6/ 0.3/ 0.1 0.1 0.2
North Carolina. .. 2,227.0| 209. 4] 6622} 193.0] 74.9] ©67.5[ 93.3| 88.7| 63.6| 6.7 11.3) 86.4/| 1.2 o.6] 0.2 1.1l 0.5 01 1.9 1.8 18
South Carolina. 7953, 6l—11.3| 208.5 131.90 6.2 39.5( 66.9] 98.3| 95.3] 3.1] 1.7 4.7 1.0 1.6l 0.8 1.00 1.6 0.8 0.8/ 0.8 1~0_
Georgia.... 292.9| 0.6| 194.0] 130.8] 68.3] 37.2| gs.5] 92.2| &4.7| 11.5) 7.8 15.3]j 0.7 0.9 0.7 ©.7 0.9/ 0.6/ 2.0 2.0 2.6
Florida. . oveeennnnnn. 550.0( 127.6| 189.3| 287.8| 88.8| 106.4|| 62.7| §8.3| 40.8| 37.3| 41.7 50.2| 0.3 0.2 0.1 0.2 0.1 0.1 2.6 2.2 1.9
EAsT SoUTH CENTRAL!
Kentucky....... | =59 oe.0l 90.3|] 223.1f 7.0/ 93.5] 80.1] 382 30.3)) 97.1) 96.5{ 94.9] 2.9 3.5 51 1.1 0.9 0.9 1.1 0.9 0.9 0.7 09 L2
Tennessee. . A 743.1] s2.6| 4525 8206 544 498.7 96.90 59| 8.9 g7.4] 96.2{ a8 2.6) 3.8 10.2[ 21 19 o7 =23 1.9 06 1.3 2.0 2.0
Alabama.. 1 4045 321.7) 19.0 426.5) 340.20 17.2| 98.4] 20.3] 53.4| 97.4f 91.4] 03.3] 2.6/ 80 6.7 1.2/ 0.4 0.7| L2 0.4 0.7} 0.8 1.0 L1
Mississippl..ecoooon.. 111.1| —6.2] 125.7)| 139.6|-17.0| 188.7| 70.7| 28.4| 33.0|| 67.3| 76.1| 59.5) 32.7| 23.9| 40.5/| 0.1] 0.2 0.2 0.1 0.2 0.1 1.2l 15 21
WEST SouTH CENTRAL:
Arkansas........o.... 445.50 118.0| 150.8]| 533.4| 124.8) 181.7] 128.2( 6.0 36.6] 90.9] 88.2| 78.8| 9.1) 1L.& 21.7)f 0.8 0.2 0.2] 0.3{ 0.2/ 0.1 0.7 0.7 1.0
Louisiana. .. 47.9] 20.3] 22.9 41.9 15.4] 22.9| 187.9] 135.8] 22.1) 92.0 05.9 05.9] 8.0 4.1 4.1 0.8( 0.7 11t 0.6 0.6 1.1} LI 0.8 1.1
Oklahoma... 230.0/ 76.2) &7.3)] 200.8] 77.00 8.8 34.5 645/ 717.8) 88.4| &7. 6] 67.2, 11.6/ 12.4f 2.8} 0.8 0.6/ 0.7 0.7 0.6 0.7 21 2.2 0.4
M - TR 430,61 37.0) 285.6| 434.4] 37.0f 288.4] 330.0] 30.8 207.6)| 97.1] 97.1] 96.4f 2.9f 2.9] 3.6 20 2.0 Lg| 20 20 1O 1.4 1.6 1.0
MOUNTAIN:
Montana.....cceenen- 376.9] 32.0| 260. 8] 376.4| 82.4} 259.0| 557.7| 120.6| 198. 24 99.6| 99. 8| 90.7} 0.4 2.9 3.0] 1.of 29 3.1 1.7 03 0.2 0.1
Idaho . . R9. 5 3. X f . . . 3 8| L§ 0.9 1.5 031 1.0 1.5 0.3j 0.4 0.3] 0
Wyoming [ 2.5 0.1 0.1] o1 o.1] 0.1 0.1 0.1 (%) |...--
Colorado 0.8 1.8 3.1 21l 1.8 9.9 2.2 0.3 0.4 0.3
New Mexico 4.0 01 o1 oyl o1 0.2 o1 o1 01.....
rizona 0.9].. 0.4 0.4 0.2[1 0.4 0.4 0.2 0.1..... .....
Utah.... . 13 1.9 0.5] 0.5 20 0.5 0.5 0.6 0.6 0.8
Nevada... 27.0 . 100 0| 0.2 0.5 0.6] 0.4) 0.6 0.6 0.4 G| |-e0ee
PACIFIC!
‘Washington.......... 92.9f 77.5 8.3 72.4| 96.8l—12.4] 262.2| 26.8| 185.7]i 80.3] 72.5] 89.6| 10.7| 27.5| 10.4|| 1.3 1.1] L6} 1.1 0.8 1.8 6.2 81 5.1
Oreg,on ...... 79. 8.5 05.2 7.7 7.4] 62.7 621.1) 54.9] 365.6)) 96.6] 97.6 99.2] 3.4 2.4 0.8 0.8 1.1) L3} 0.8 1.1} 1.3 0.7 0.7 0.3
California 241.4| 10.8] 208. 1 235.8{ 8.5| 208.9] 97D 9] 420.3( 104.0yf 07.4 99.5 99.20 2.0f O 0.8 12,5 15.8| 10.2|| 12.7] 16.3] 10.5| 7.7 2.4] 2.1

1 A minus sign (—) denotes decrease.

The absolute increases in the investment in’com-
mercial plants have been greatest in the older and
more populous industrial states. Relatively, how-
ever, there has been, as is to be expected, a more
rapid rate of growth during the last five years in the
less developed portions of the country. Utah has
led since 1912, with an increase of 418.8 per cent,

followed by Alabama (349.2 per cent), Towa (290 per

4 Loss than one-tenth of 1 per cent.

cent), North Carolina (209.4 per cent), Virginia (151.6
per cent), Nebraska (134.1 per cent), Florida (127.6
per cent), and Arkansas (124.8 per cent). During
the same period the investment in municipal plants
has grown thost rapidly in the state of California
(429.3 per cent), though there are 11 other states in
which the investment has more than doubled in the
last fi-b years.
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In four states—South Carolina, Mississippi, Idaho,
and Colorado—there has been a slight decrease in the
amount of investment in commercial plants since
1912, This is in some cases due to the different
method of handling the accounts at the later period,
while in others it. is occasioned by changes in owner-
ship which have resulted in combining the balance
sheets of electric companies with street railway
systems. In some instances, also, there has been a
change in ownership from commercial to municipal,
which partially accounts for the decrease. All states
report an increase in the investment of municipal
plants since 1912.

The investment in municipal stutions forms the
highest per cent of the total in Florida (37.3 per cent),
Mississippi. (32.7 per cent), Washington (19.7 per
cent), Kansas (15.3 per cent), Oklahoma (11.6 per
cent), and Georgia (11.5 per cent). In no other
states is the amount equal to 10 per cent of the total.
It must be further noted that two divisions
New England and the East South Central—show a
decrease since 1912 in the relative amount of municipal
plant investment, while 19 different states show a
similar decrease. In 4 states the proportion remains
as in 1912, while the remaining 25 show an increase
which in some cases is very slight. There are 26
states which report a decrease in the relative impor-
tance of municipal plant investment since 1907.

On account of the wide differences which prevail,
not only among plants under the same form of owner-
ship but also under commercial and municipal owner-
ship, it is doubtful whether statistics showing the
average value per station have any great significance.
Such figures, however, are hlghly interesting and
probably mdmatc the general condition with a
reasonable degree of accuracy. The average invest-
ment per commercial station in 1917 was $694,370 as
compared with an average of $573,548 in 1912,
$304,458 in 1907, and $172,093 in 1902. Municipal

ELTECTRICAL INDUSTRIES: 1917.

plants at the same dates report average investments
of $54,950, $49,337, $34,249, and $27,019. It appears,
therefore that Whlle the average 1nvestment in: com-
mercial Statlons has more than quadrupled since 1902
the investment in municipal stations has merely
doubled since that date.

Tablo 74 AVERAGE VALUE OF COMMERCIAL
AND MUNICIPAL CENTRAL ELIC-
TRIG STATIONS: 1017, 1012, 1907,
AND 1902,
All Generating | Purchasing
stations. stations. | stations.
19172
3694, 370 $850, 812 $97,321
54,950 58, 951 41, 808
578, 548 611,306 205, 941
49,337 47,367 69, 97
COMMEICIAL. ..evveeeereranaeeens e 304,458 (13 (O]
2Mu.11icipul ................................ 34, 249 ¢ )
COMMENCIal. . «ovveneeeneeeeaeaaaanes 172,003 ) Q@ g
MURICIPAL re -o o oemneenrereameaeinmanans 27,019 I10) &

L Figures not available:

Tor 1912 and 1917 it has been possible to separate
the investment accounts of plants purchasing all of
their current from those which generate current.
On the basis of this separation it appears, as shown in
Table 74, that the average investment in commercial
generating stations in 1217 was markedly higher than
that in the purchasing stations, $850,812 as opposed
to $97,321. The difference between the two classes
of stations was not great in the case of the municipally
owned plants. In 1912, however, the average invest-
ment in commercial purchasing stations was almost
half as great as in the generating stations. This
condition is occasioned almost wholly by the fact
that one or two very large plants in the state of New
York were in 1912 purchasing all of their current,
while in 1917 they were generating a portion of their
output. It is also true that there has been under both
classes of ownership a considerable growth in the
number of small purchasing plants since 1912.

Table 75 COMMERCIAL AND MUNICIPAL CENTRAL BLECTRIC STATIONS—VALUE OF PLANT AND EQUIPMENT; AVERAGE VALUE PER
mLowmm CAPACITY OF DYNAMOS AND PER HORSEFOWER OF PRIMARY POWER MACHINES: 1017 1912, AND 1907,
Total, Commercial, Municipal.

, 1917 1912 1907 1917 1912 1907 1917 1912 1907
Number of stations. .. .........oocoiiiiiiiiiiann 0, 542 5,221 4,714 4,224 3,659 3, 462 2, 318 1,562 1,252
Generating all or part of current.. ... 5,124 4, 648, 4,487] 3,347 3,220 O] 1,777 1,424 (M)
Purchasing all current............. R , 418 575 227) 87 ' 439 (1) "541 3 ()
Value of plant and equipment......... <3 060, 302 141182, 175, 678, 266/$1,006,913,622](82, 033, 016, 941/82, 098, 0618, 122181,054,034,175($127, 375, 200|877, 065, 144|342, 870, 447
Tlanis generating all or part of curr {352 42‘3 S577) $2 036, 240, 492 (1) $2 817 bb() 813 51 968, 695 006 ( $104, 7.)(¥ 764 ‘51)7 645 480 )
Plants purchasing all eurrent.... . ... $107 9(18 564 $130, 437,774 0] SSn, 350 128 3129 ')18 116 (! } SZI (»18 430 S&), .:19 0658) Q]
Kilowatt capacity of dynamos. 8 904 407, 5,165, 439 2,709, 225 8, 411, 044 4,768 762 2, 600, 209 582,4 3 dU(y 677 200,016

Averagze vajue per kilowatt capacity of dynamos

for allstations..c..o it it iiiiiaie e $340) 3421 $405 8349 $440 8422 2219 8194 $205
Average value for generating stations only........ $328! $304 $339) $413] m $180 $170 (1)
Horsepower of primary powermachines..._...... 12, 936, 755 7,530, 044] 4,098, 188] 12,077, 657 6, 970, 716 3,776,837 859, 098] 559, 328 321, 361
Average value per horsepower of primary power ’

machines for allstationS..o.eee.vireenvacaaenn.. $237] 3289 3208 2243 8301 $27Y) 8148 $138 $133
Averagoe value for generating stations only........ $228 $270) O] 8236 $282 O] $142 8121 "

1 Not reported.

In Table 75 is shown the number of commercial and
municipal stations at the last three census periods,
classified according to whether they generate .current
or purchase all current, together with the value of

plant and equipment and the average value per kilo-
watt capacity of dynamos and per horsepower of
prime movers. At the earlier census periods no
attempt was made in computing this average invest-
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ment to separate those plants not supplied with gener-

ating equipment from those which had such equip--

ment. -Accordingly, the per capacity investment
figures were unduly high. The separation, however,
has been made for 1912 and 1917, as indicated in the
table. Owing to the small number and relative
unimportance of purchasing stations in 1907, the
combined figures for that date also are approximately
.correct. For the sake of comparison with earlier
censuses the average value per kilowatt and per
‘horsepower, based on the total value of all stations,
is given along with the true value for generating
plants only, computed for 1912 and 1917. The latter
figures alone have any real significance.

The average value per kilowatt capacity for gen-
erating plants only has decreased since 1912 from
$394 to $328 in 1917. If the generating equipment
‘not in use at this period, reported by those plants

which purchased all of their current and amounting -

to 50,984 kilowatts, were to be deducted from the
total capacity of dynamos returned for all stations,
the average figure for 1917 would be about $330 per
kilowatt. Since, however, no separate statistics of
this equipment not in use are at hand for commercial
and municipal plants taken separately, it is scarcely
worth while to mention this negligible difference. A
-similar decrease in average value per horsepower of
prime movers is to be noted since 1912, from $270
to $228.

The general decrease in per capacity value indi-
cated for recent years may be explained by some of
the following considerations: First, the installation of
larger units, which cost relative to their size less than
the smaller units and which require less space for
installation, ete., has led to economies in investment
resulting in a lower average per kilowatt and per
horsepower. | Secondly, after gencrating plants have
been properly constructed the installation of new
generating units to meet the needs of developing
business does not necessarily entail any appreciable
increase in the investment in buildings or in much of
the central station equipment. Hence a natural de-
crease in per capacity investment may be expected
in case of normal growth., Again, on account of the
high prices which prevailed during the past two or
three years of the period, it is probable that every
eoffort was made to reduce capital outlays to a mini-
mum, even though, on account of the increased de-
mand for electric service, it was necessary to install
new generating equipment. Finally, it must be re-
membered that for this census, as previously stated,
the schedules call for the walue of plant and equip-
ment instead of the cost of plant and equipment, as
was the case at earlier periods. Accordingly, central
stations are at liberty to return the depreciated value
of their plants, and no doubt the investment figures
secured are correspondingly lower than they were in
1912 and 1907. The increasing number of very large
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generating stations has also been significant in this
connection because of the elimination of needless du-
plication in buildings, equipment, etc. Other con-
siderations may be involved, but these would seem to
be sufficient to account for the changes.

These general suggestions apply particularly to the
commercial stations which have decreased their value
per kilowatt capacity from $413 in 1912 to $339 in
1917. Municipal plants appear not to have con-
formed to the general rule, since they report an actual
increase of investment per kilowatt from $170 in 1912
to $180 in 1917. This increase is too slight to. be of
much significance, but it may be suggested that
plants under this form of ownership would not neces-
sarily be influenced by the same motives which prob-
ably led to economies in investment during the last
fow years in commercial plants. Municipal stations
do not have dividends to pay, and municipal bonds
have been particularly in demand during the period
of heavy income taxes, when it has been easy for
such plants to increase their capital accounts. Fur-
ther, many municipal plants appear to have been
passing through a stage of development and expan-
sion which was reached by commercial stations a good
many years ago and which, accordingly, has neces-
sitated a vrelatively heavier capital investment.
Finally, the more rapid increase in the number of
municipal generating stations, 24.6 per cent, since
1912, as opposed to 3.9 per cent for commercial sta-
tions during the same period, has occasioned duplica-
tion of buildings and equipment and other wastes in
investment which are unavoidable when small gen-
erating stations are numerous.

Reasons for the lower actual per capacity investment
in municipal stations at all periods have already been

_given. Not only are the figures in many cases ques-

tionable, but even when they are accurate it must be
remembered that, owing to the restricted nature of
their business and the limited territory which they
serve, their capital outlays will naturally be much
lower than those of commercial stations.

EXPENSES.

Classified expenses.—The method of reporting ex-
penses of central electric light and power stations
has been practically the same at the last two census
periods, though, on account of the different require-
ments in 1902 and 1907, it is impossible to make de-
tailed comparisons with the figures collected at the
earlier dates. In order to secure as full a statement
as possible, electric stations have been required to
return not merely their ordinary expenses of operation
and maintenance, together with taxes, but also those
charges. for interest, depreciation, and sinking fund
requirements, which are, in accordance with the usual
accounting practice, regarded as deductions from net
income. There is, of course, some difference of
opinion as to whether, in comparing the financial
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results of operation of commercial and municipal
plants, it is proper to include all of these charges
under operating expenses. This is particularly true
of the payments to the sinking fund made by publicly
owned plants with a view to retiring their bonded
indebtedness within a fixed period. Such a policy is
not ordinarily followed by commercial stations. But
in every case the two groups will be uniformly han-
dled for comparative purposes, and it will be possible
for the student ‘of the problem to separate particular
items from the general expenses in making any analyses
which he may have in mind.

In Table 76 expenses are shown in detail for 1917
and 1912, together with the relative importance of the
various items for all stations as well as for commercial
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and municipal plants taken separately and the per
cent of increase during the period. It appears that.
the expenses have increased more rapidly during the
last five years than the income, 81.8 per cent as
opposed to 74.3 per cent. A number of items also
“have been subject to an unusually marked increase.
The most important of these are the following: Fuel,
150.2 per cent; taxes, 128.6 per cent; and electric cur-
. rent purchased, 114.8 per cent. The rapid growth in.
- expenditures for rentals of different sorts (133.2 per
~cent) is probably deserving of little comment. The'
. relatively greatly increased charges for sinking funds.
and reserve funds (184.3 per cent) indicate a more
+ cautious financial policy as regards the future of cen-

-~ tral stations.

Table TG CENTRAL ELECTRIC STATIONS—EXPENSES, WITH PER CENT OF INCREASE AND PER CENT DISTRI-
BUTIGN: 1017 AND 1912,
Per cont distribution,
ACCOUNT. Amount, Per
gfﬂf‘ All stations. Commercial. Municipal,
crease, .
1917 1012 1917 1912 1917 1912 1917 1812
T OtAL DX POIISES ¢ - s v v e e ce e invece e e raan e reaansama ey 2426, 508, 307 8234, 577,277 81.8 100.0 7 100.0 100.0 100.0 | 100.0 100.0

) O PN 87,272, 088 a4, 877,207 || 150.2 20.5 | 14.9
Eleetrie current and clectrie power purchased 58, 818, 430 18, 074, 344 114 8 0.1 7.7
Rent of oflices, condunits, underground and water privileges.................. g, 078, 834 4, 379, 506 133.2 2.3 1.8
Supplies, materials, and other miscellaneous expenses, not elsewheroe spucified 53,119, 932 30, 714, 823 73.0 12.5 13.1
Salarics and wagoes . 05,241, 858 61, 161, D41 56,7 22,3 26.1
Taxos (total)............. 30,062, 962 18,147,338 128.6 7.1 5.5

Real and personal prog 15,585, 614 8,048,201 93. 6 3.7 3.4

CaPIbAL SEOCK . - - e ot it et 1,307, 378 497,012 311 0.3 0.4

Federal corporation. ... oo i 4, 603, 232 558,706 || 723.9 11 0.2

BB 11T T 5, 133, 526 2,508, 338 97. 6 1.2 11 {.

MISCOIILCOUIS. ¢ - o e e e i e 3,433, 212 944, 991 2068, 3 0.8 0.4
Tnjuries nnd damages. 1, 697, 301 1,200,080 || 41.3 0.4 0.5
InSurance .. ....ocounens 3,783, 065 2,320, 151 63. 0 0.9 1.0
Interest on funded aud - 73,584, 270 48, 302, 500 52.3 7.2 20.6
Charges for depreciation. . 28, 307, L4 18, 843, 863 50,2 6.0 8.0
Charges for sinking and reserve funds.. 4,702, 304 1,654,035 | 1843 1.1 0.7

Attention should be ealled to the per cent which the
different items formed of the total outlays of the two
groups of plants in 1917 and 1912, The most signifi-
cant change in this respect for commercial plants is
found in the cost of fuel, which in 1912 formed only 14
per cent of all expenses, while in 1917 it amounted to
19.8 per cent. These figures suggest a greatly in-
creased price of fuel during the period. It is interest-
ing to note, however, that municipal stations have not
been subject to so great a change in this regard, as the
increase has been only from 25.8 per cent in 1912 to
28.6 per cent in 1917. Possibly municipal stations in
many cases profit by a relatively lower rate on coal,
which is purchased in large quantities for general
municipal uses. In both groups of stations the rela-
tive importance of salaries and wages in the annual
outlays has decreased markedly, while there has also
been a percentage decrease in expenditures for inter-
est. The fact that at both periods the payments made
by commercial plants for supplies, materials, etec.,
form a much lower percentage of the total than is
found in municipal stations may indicate that the
former sometimes follow the policy of charging to the
capital account certain outlays for renewals, better-

ments, etc., which the latter are disposed to charge
against income.

In order to show the increase in expenses for com-
mereinl and municipal stations since 1907 as well as.
the per cent which the items reported by each group
form of the total for corresponding items reported by
all stations, Table 77 has been prepared, with total
expenses divided into only four groups.

The groups shown in Table 77 are no longer particu-
larly illuminating because not sufficiently detailed.
It does appear, however, that there has been little
change during the past 10 years in the relative per-
centage of the total expenses reported by the commer-
cial plants. Their outlays for fuel have increased
from 86 per cent of the combined expenditure for this
item in 1907 to 89.7 per cent in 1917. There has, on
the other hand, been a drop in the proportion paid for
purchased current from 94.8 per cent to 92.1 per
cent. The outlays for supplies and materials, includ-
ing salaries and wages, have continued at practically
the same ratios. The proportionate outlays of munic-
ipal plants are relatively highest for fuel and lowest

for rents and fixed charges, etc. -
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COMMERCIAT, AND MUNICIPAL CFNTRAL FLVCTRIC
Table 77 STATIONS—EXPENSES: 1817, 1912, AND 1807,
s Por cent
CLASS. uf total.
Commer- -
Total. : Munieipal. )
cial. P com-| Mu-
mer- | niei-
cial. | pal.
6,542 4,224 2,318 || 64.8 | 35.4
5,221 3,650 1,562 || 70,1 | 29.9
4,74 3,462 1,252 {| 73.4 | 26.6
Total expenses:
1917.? .............. 8426, 568, 307 1(3395,127,895 |831,440,912 il 92,6 7.4
1012, e 234, 577,277 || 217,660,112 | 16,917,165 1} 92.8 7.2
1907eecivieaanennns 134,196,911 || 123,880,201 | 10,316,620 [l 92.3 7.7
Rent, of offices, conduits, and
water privileges; taxes, in-
terest on funded and float-
ing debt, injuries and dam-
agés, insurance, and charges
for depreciation and sink-
ing fund:
TO17eumevenmmaamnenanans 152,115,999 || 146,516,827 | 5,500,172 || 96.3 | 8.7
80,748,872 (| 87,022,175 ( 2,726,697 {{ 9v.0 ( 3.0
51,061,122 || 49,434,241 | 1,626,881 |[ 96,8 3.2
87,272,088 || 78,288,0IL | 8,986,077 || 89.7| 10.3
34, 877,207 30, 501,988 | 4,375,300 || 87.8 | 12.56
23,057,745 || 19,824,062 | 3,232,783 || 86.0 | 14.0
38,818,430 1| 35,733,235 | 3,085,195 (| 92,1 7.9
18,074,344 || 16,912,612 | 1,161,732 || 93.6 | 6.4
. 6,417,237 6, 080, 905 336,332 4, 8 5.2
Sulfplics and m als, in-
cluding salaries and wages
and other expenses no{;
elsewhere incladed: )
1917 148,361,790 || 134, 501,322 | 13,770,468 | 90.7 9.3
91, 876, 764 , 223,837 | 8,063,427 | 90.6 9.4
53,660,807 | 48,540,183 | 5,120,624 || 90.5 9.5
PER CENT OF INCREASE.
Number of stations:
-1017. 38.8 22,0 851 e
. 25.3 15.4 48.4 |oaean|eeannn
1907-1012, 0 i iea e 10.8 8.7 248 oot
T'otal expenses:
1907-1017.. 217.9 219.0 204.8
1912-1917.. 81.8 815 85.8
1907-1912,. 74.8 75.7 64.0
Rent cf offices, conduits, and
water privileges; taxes, in-
terest on funded andfloat-
ing debt, injuries and
damages, insurance, and
charges for depreciation
and sinking fund:
1907-1917.. 197.9 1G6. 4
1912-1917.. 69.5 68, 4
75.8 76,0
Cost of fuel:
1907-1917 . ae s e iraaaaen 278.5 204, 0
1012-1917 aueenonaens . 150. 2 156. 6
1907-1912 0 e v ivnvnennan.. 51.3 53.8
Cost of electric power pur-
chased:
1907-1917. 00 eteenns 504. 9 487.6 S17.3 Moocuferenen
1912-1917. 114.8 113 166.8 |-eoauufveenen
1907-1912 e e e ereinanann 181.7 178.1 I G N | IR PN
Su}l)plies and materials, in-
cluding salaries and wages
and other expenses ho
elsewhere included:
19071017, 176. 6 177.3
1912-1917. 6L. 5 6817
1907-1912. 71.2 T7i.4

Fuel.—The outlays for fuel amount fo about
one-fifth of the total expenses of commercial plants
and considerably more than one-fourth of the expenses
of municipal plants. Hence, in view of the increasing
importuance of this item, some mention should be made
of the quantity and kind of fuel used by the two
groups of plants, as well as of the cost. From Table
78 it appears that bituminous coal is almost the only
kind of fuel used in the New England states, as well
as in the East South Central division. In the Middle
Atlantic states, however, in addition to bituminous
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cosl, a very large quantity of anthracite is used, about
three-tenths of the total tonnage of coal consumed.
In no other division is anthracite of any importance,
snd the East South Central division reports no anthra-
cite whatever. The Fast North Central division re-
potts the highest amouut of bituminous coal as well
as next to the largest quantity of gas, a large propor-
tion of which is probably natural gas. In the West:
North Central, South Atlantic, and Mountain divi-
sions it appears that practically every kind of fuel is
used, but particularly bituminous coal, oil, and gas.
The West South Central and Pacific divisions use oil
and gas to the practical exclusion of other kinds of
fuel. A very small amount of coke is used in all
divisions except the West South Central and the
Pacific. There are in addition » number of small
plants, particularly in the South Atlantic and East
South Central divisions, which use, wholly or in part,
wood and refuse from sawmills, which ave frequently
obtainable in pluce of the commoner kind of fuel at.
extremely low cost.

The highest outlays for fucl are found, as might be
expected, in the Middle Atlantic and East North
Central divisions. Commercial planis expend the
most for this item in the states of Pennsylvania
($11,862,075), New York ($10,442,556), and Iilinois
($8,206,638). Municipal plants report the highest
“outlay for fuel in Ohio ($981,433), Michigan ($680,606),
Indiana ($611,262), Minnesota ($538,722), Kansas
($533,201), and Massachusetts ($475,016).

Many plants report several different kinds of fuel,
and as the census did not ask for the actual quantity
of fuel used until 1917, some of the figures retwrned
may be open to question. This is probably true of
the reported consumption of oil, which was returned
only by “barrels,” but not reduced to a standard
number of gallons per barrel. On account of the
conditions which exist, it is obviously impossible to
give the average cost of the different kinds of fuel
either by states or divisions. It was found, however,
as o result of special investigation, that prices for
what appeared to be the same quality of fuel varied
to an unusual degree, depending upon the nearness
to sources of supply, the existing transportation
facilities, the size' of plants, and the terms of con-
tracts which had been entered into with dealers in fuel.
Some large stations, securing their supply of coal, for
example, under five-year contract, may have paid no
more per ton in 1917 than in 1912, while others not so
fortunately situated felt the full burden of the in-
creased prices. At any rate, it was found that the
tonnage rate even for bituminous coal varied from
$2 or $3 to $12, and even more. The average rate for
the year, however, may be fairly said to have been
from $3.50 to $4 for a representative station. The
price of oil was subject to an even greater fluctuation
than that of coal. Some small stations in North.
Dakota or Montana reported a price as high as $12
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to $15 per barrel as a result of abnormal cohditions,
while others near thelarge oil fields in Texas, Oklahoma,
and California did not pay more than 50 or 60 cents

palities located in the vicinity of natural-gas wells
actually received their supply practically without
charge, though the usual rates varied from a minimum

er barrel. Finally, the reported price of gas also | of 10 to about 20 cents per 1,000 cubic feet. Mu
. ) C
varied between wide extremes. One or two munici- | higher rates, however, are frequently found.
(=1 b ?
CENTRAL ELECTRIC STATIONS—FUEL CONSUMED: 1917,
rable 78 COAL, COAL.
Coke ' Coke
Total Antlhra-| Bitg. |(ons| 0Oil Gas . Total Anth Bitu- | (tons Oil Gas
c?stlof cite minous | . Of (bar- (1,000 cost, of citem- minous | o1 (bar- (1,000
uel, (tons of | (tons of 1213(5)0? rels). | eu.ft.). fuel. (tonsof | (tons of 1213000 rels). | cu.ft.)
2,240 | 2,000 ) 2,240 \ s.).
bs.), 1hs.). : - 1bs.). Ibs.).
UNITED STATES....-. 87,272, 08812, 180, 183(19, 385, 000{63, 137)6, 168, 21914, 199, 204 SoII)JTln Amr.m;g..]...a.. 4,044,437 5,200] 1,090,738 5,032 230,720[ 1,116,076
alaivale Iy 1118
«EOGRAPHIC DIVISIONS: : and ’Distrigt ct ]
New England.. 8,501,287)) 32,046} 1,320,804] 8,503 8,203 3,100 Columbia ..| 1,335,820 2,082 350,540] 950 1,882
Middje Atlantic. 27, 809, 061(2, 120, 558) 5,192, 831112, 2591  15,074] 730,422 Commorcia! 1,240,797 2,082 343,076}, .. ... 604
BTast North Central. 23, 648, 006! 3,000} 7, 836,061 8,851| 235,255 2,816, 604 Munfeipal . 4, 523 16,473 opsl 1,278
‘West North Ceniral....| 10,450,54d||  9,393| 2,315, 870119, 244| 984,376{ 1,374,604 || Virginda..... 319,326 80,961|... . 1,853
South Atlantie... 4,064,437 5,200| 1,090,738 5,632 230, 720] 1,116, 076 Commercia 262, 204 77,121 1,510
Last South Centra 2,069, 79201 ... ... 722,407} 2,490 14,74 42,733 Municipal . 67,032 12, 840, 343
West South Central 3,380, 078, 150|  374,009]...... 1,603,561 6,621,800 || West Virgini 763, 165 281, 704 144
i\}m}ﬁtuln .. 5 196,102 ‘]«;Iom;njercga 7%(2), 238 27;, 282 144
acifie. 1,207, 664 nnicipal .
LA North nng Bor ! ’
. 1 1,239,870 263,038 4,333 4,056
NEW ENGLAND.......... 947,924 208,085| 4, 333 2,322
Maine. ... 201, 948)|. 54,0480 T 1,734
Chii s i
uniecipal. . . 2
New Hampsh Munieipal. 374 787 35,703 9,403
Commercial Tlorida...... 495, 609 16, 607 220,125
Vl\hmic'l;pnl.. gfmmezcia %Z’?'ﬁ; . 10, 6% 193, 573
ermont.....coiaeaann. umicipal. .. 5, 9100, ... 26, 552/
Commereial. ......... 56,320 004 o ' " -’
Municipal, .. . o argdgll 4 adi Easr Sovra CENTRAL,.] 2,050,792 722,407) 2,400] 14,748 42,733
“MosSaCusetis .. one. 4,589 178 77581 28 Kontucky............. 080, 161|j. 282, 671| 2,268 9,779 42,733
Commercial 4’114 159 3’196 g Commercial......... 506, 367 240,186/ 1,164 9, 426 42,733
Municipal_... ... ‘wrsion6|| 4185 Munielpal . .......... 92, 794 42, 485 1,004 353 !
Ritode Islanid oooo o102 1,100,608 107 Tonnesseo. . ... ¥ 200,510 115
Comnferciul """"" 1’160’ 600 1079l Commercial.. 423, 813 133,510 115
Memielpal. .-l L PO I Munieipal... 161, 79 800
Conneotient.«-.nnnmmmns 5,354, 886|| 18, 078568, 136 Alabama. oo a8, 700 162,083 120
Commeraial. . [\ 22511080 17,753 281,78 e 133,182 126
unieipal........... 5 325 11,383 gg;g:%-;? : i‘%; 89?) DO
‘MIDDLE ATLANTIC. . 27,869,061)12, 129, 558| 6,102,831)12,250]  15,074] 730,422 19  gial T
Now York..... 107726411 164,474 27000, G25/10,250|  0.148] 30, S13 161,208 39,514
Commercial 10,442, 556/ 102 530] 2,040,235/10,086| 8,378 14,736 || WEST BOUTH CENTRAL..| 3,386,078 874, 0001 ... 1,603,561, 6, 621, 909
Municipal. . 281, 855 1,035 , 770 38’ 076 Arleansas.. .. .o...o.. 3085, 784 79,457 10,275 920,777
Now Jersey . 5,081, 1441 849, 807 4, 4401 10 Commereial......... 1+ 283 143 824, 086
Commercial 5,019,326|| 843, 081 2,920, ... ... Munieipal.......... 88, 501 95,791
Municipal. . . 61; 818 6,72 ) 2;211 i0 Lonisiana............_. 298, 856, 384, 573
Pennsylvanit. - -....... 12,003, 5061 1,115,277} 2,997, 76: 1,480( 679,600 Commorcial.......... 158,879 384,500
Commercial.......... 11,862, 0751, 003, 506] 2,950, 478 1,435 607 488 Municipal........... 138, 077 , 73
Munielpal. _.......00 201, 431( 21, 38, 285 B 721 Oklahoma............. 834, 404 b 4,260,818
i %)mtln_erc%al. ......... ggg, 81g 00, 1241 3,829, 515
. . unieipal oo ... it 26,614 431,303
3’%’3 ’17, gg?a 8% 2;3:3{’8 %;%g:,?gé TOXAS . v oeenannnnns 1,857, 034 ' 6 1,415, 882| 1,056,741
123 1360 3399 5 boat s Commoereial.. 144, 987|. ... |1,880, 853| 1,055,741
Municipal Soan 2,000,031 | Munieipal. 21100 1667|7000 26,520, ...
Indiana.... 5465 99 719 | MOUNTAIN............... 511,138 6,059 253,006 196,102
Commerci ’ : Montana. ... . , 40,493 5,108 5,200 4,201
Il]l;/rulil}elpal. 7 Commereial.. 116, 480 33,0831 5,103 3,728 4,201
C.%?n?nemi 48, 804 16,410 l,gzz) ceveeneaan
Municipal.
Mié',higo,np,. ) ¢
ommercial 2100 1,097, 531 A5 )
Munieipal . 680, 600 D62 146, 639 ?’g’Z%E’ : %gslz’ %tlsé
. Wisconsin ..., 1,738, 740 860 516,260, 1 508|° 99’ 646
Commeroial 1,400,277 550 463, 557 308° 622" !
Municipal ... .| 269,463 340 . 52,703 | S ST RO
Munjeipal .
"WEsT NoRTH CENTRAL . .| 10,450, 544 9,303 2,315,870 New Moxico.
U 1,877,056 3,143 361,374 Commercia
Commercial 1,338,334 1,336, 261,080 Munieipal.
Munieipsl 538, 722] 1,807 100,204 Arizong.....
OWa....... 1,713, 904 567| 450,847 Commercig
Commerci Municipal...........0 4,463 ... . 0L
Municipal tah....._..
Missourd, . Commereial..
Commereial Municipal . .
Municipal .. gvada...... i
North Dakoia Commercial. .
%)mgnierciul Mumnideipal. ...
unicipa
South Dakota , 120,000 ngslﬁiﬁ'g s
Commarcial 318, 643 120, 000 Commpreial
Municipal .. 123,086 2,437 9,808 .00 Telamel...T. Municipal. ..
Nobraska. . , 1, 315, G20 7,500 Oregon. ... ..
964, 081 7, 500 Commercin
2,055, 281 T | ool
, U2z, s alifornia. ... .
1,489,358 a61 , L. |2, 681, 658) 1,207, 664
Municipal. " 533, 301 B8 | epel 2,508, 14) 1,207, o4
y
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Cost of purchased current.~Though the price of
current purchased does not form so large a proportion
of the total outlays as do some other items, it is more
readily reducible to standard units. Hence it has
been thought worth while to compute the average
rates paid in the different geographic divisions by
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both commercial and mumicipal stations. First, how-
ever, it may be interesting to present figures covering
the entire purchase of electric current in the United
States for both central stations and electric railways.
In Table 79 these relations are shown.
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Hable 79 ‘ CENTRAL ELECTRIC STATIONS AND ELECTRIC RAILWAYS-—PURCHASED CURRENT, KILOWATT Y OURS, AND AMOUNT PAID
| FOR PURCHASED CURRENT, BY GEOGRAPHIC DIVISIONS: 1017 ANnD 1012,
‘ Tota 1 Central electric stations. Electric railways.
Census’
1
DIVISION. vear, Aver-t Aver-t Aver-t
age cos . (Bge cos 1E0 COS
Purchased Ag:g‘}g: per Purchased A;’;g‘}'gg’ per Purchased Am?‘}gf por
current, kilo- pgrchased Ilo- || current, kilo- p{)lrclmsed kilo- | current, kilo- pll)li;é(hased Kilo-
E watb hours. current, Ks}z&g watt hours, oUITent. \ﬂv%l’g watt hours, current.? E’oﬂ%
| (cents) (cents) (cents)
United States. ....._...._.io........ 1017 || 10,5563,094,004 | $81,664,687 0.8 || b5,605,745,962 | $38, 818,430 0.7| 4,047,348,042 | $42,846,257 0.9
1012 5 630 861 358 42, 778 673 0.8 2,613 502,605 18 074,344 0.7 3 017 358 753 24,704,329 0.8
New England. .......coviiiiiiiiiiia. 1917 771,186,984 7,762,019 Lo 578,110,850 5,422, 171 0.9 193,076,126 2,339,848 1.2
! 1912 232 382 012 2,818, 501 12 136 821 236 1 304 330 1.0 95, 500 776 1,424, 171 1.5
Middle Atlantic. ...l 1017 3, 550, 1/5 198 20,501, 260 0.81 1, 917 380 779 12 009 098 0.6 | 1,632, 794,419 17,441,271 11
1012 1, 884, 722 386 13,778,379 0.7 089, 4()4 314 5, 982, 590 0.6 " 895, 318, 072 7,795,789 0.9
Tast North Central............ ..o, 1017 2 046 026, 703 16,300, 258 0.8 615, 6()5 822 6,363, 690 1.0 1,430, 420, 881 9,042, 508 0.7
1012 1,073,512, 511 9, 584, 184 0.9 276, 742, 512 2,933,041 1.0 706, 769, 9 6,651, 143 0.8
West North Central. ... .................. 1917 1 ()66 035 177 8,130,403 0.8 790, 508,038 5,717,411 0.7 2:.), 527,139 2,412,992 0.9
1913 383,167,448 3,045,449 Lo 183, 535,438 2,135,944 1.1 199, 632 010 1,809, 505 0.9
Bouth Atlantic., my 839,261,040 o,ZIG 613 0.6 416,165,234 2,477,242 0.6 423,096 708 2,739,371 0.6
1912 706 663 959 3, 364 0.5 407,716,658 1, 831 265 0.4 208, 047, 301 1 533, 548 0.5
East South Central....... ... ... ........ 1917 563,469, 551 1,949, 704 0.3 365, 500, 851 773,401 0.2 207,868,700 | . 1,176,303 0.6
1912 57,811,414 ’ 507,933 0.9 15,048,772 131, 697 0.8 41, 862, 642 * 476, 2 0.9
West South Central.............c.o.oe.ui. 1917 298,053,605 2,324, 504 1.0 157,603,725 1,287,983 0.8 70,449, 880 1,042,311 1.5
1912 92,487,788 952, 253 L0 38,763,468 311 6064 0.8 53,724,320 640, 58 1.2
Mountaln. .ooooivii i e 1917 420,967, 558 2,421,008 0.6 338 811 726 1, 486 939 0.4 82, 155, 833 834,157 1.0
1012 250,796,007 1,590,136 0.6 188 201 530 1 032516 0.5 71, 504, 567 557,620 0.8
Pacific. . oo v e 1917 1,067,927, 288 8,159,731 0.8 435, 968 929 3 235, 295 0.7 631, 058, 350 4,817,436 0.8
1912 940 317 743 6,237,024 0.7 3:6,308,677 2 321 207 .6 1(}3 940,086 3,915,727 0.7

! Seo p. 18 for states composing the several geogmpluc divisions.

Central stations purchased 53.1 per cent of all
current in 1917 and only 46.4 per cent in 1912, At
the same dates their outlay for purchased current
comprised 47.5 per cent and 42.3 per cent of the
aggregate amount paid for purchased current. At
each date the average rate paid by central stations
was only seven-tenths of 1 cent, while the average
for electric railways was eight-tenths of 1 cent in 1912,
increasing to nine-tenths of 1 cent in 1917. The
lowest average rate reported for central stations in
1917 was two-tenths of 1 cent in the East South

* Includes a small amount pai(i for power other than clectric in 1012,

Jentral division, while the highest rate, 1 cent, is
found in the East North Central division. TFor
electric railways the lowest average rate, six-tenths
of 1 cent, is in*the East South Central and the South
Atlantic divisions, while the highest rate, 1.5 cents,
.is reported for the West South Central division.

In Table 80 is shown the number of commerecial
and municipal central stations which purchased all
their current, as well as the number of kilowatt
hours purchased, the amount paid, and the average
cost per kilowatt hour.

Table 80 COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—NUMBER OF STATIONS PURCHASING ALL CURRENT AND AMOUNT AND
COST OF PURCHASED CURRENT, BY GEOGRAPHIC DIVISIONS: 1017,
Total. Commereial. Munieipal.
DIVISION. :
Amount Aver-t N A . Aver-‘G N A Aver—t
Num: 3 ount }age cos um- 5 mount [agecos um- - mount |agecos
butr of K]lllggrt;t{: pnil(‘il ford perkti};o- 'betr of K}lllgggtt pauli ford per ké};o- be{ of K.lillglxgtt mic}l1 ford perkgil;o-
sta~ urchased | wa sta~ trchase wa sta- urchased | wa

tioms. | Purchased. | FR o Hour | tions,| Durchased. | BECAAC ) NUur | tions, | Purchased. | BUECCSH hour
(cents). (conts). (cents),
United StatesSe e e oiaeenauaenn 1,418 | 1,236, 670,848 912,096, 451 1.1 ([ 877 |3,074,545,276 1810, 479, 167 1.0 541 1 162,126,572 | $2,517,284 1.6
New England, 141 144,754,181 | 1,790,565 1.2 107 135,425,710 | 1,507, 674 1.2 34 9,328, 471 222,801 2.4
Middle Atlantic. 202 430 4 1 842 3,785, 840 0.9 174 420 533 674 3, 632, 261 0.9 28 9 918 168 158,579 1.5
East North Centr: 324 207,3 9,()24 3,144,484 1.2 199 197 237 840t 2,301, 206 1.2 126 70 1.)1 784 843,278 1.2
West North Central. . 341 163,162,900 [ 1,479,171 1.0 141 186, 2(59, 850 931,163 0.7 200 16 893 089 o‘ﬁ 008 3.2
South Atlantic...... 170 69, 527, 318 876, 80 1.3 79 39,885, 454 494,162 1.2 9L 29 641 864 382 638 1.3
East South Central.. 26 18 470 623 220, 057 1.2 19 17,361, 411 160, 245 1.1 7 1 079 212 29, 812 2.8
‘West South Central.. 44 43 941 915 405, 866 1.1 33 40, 357, 001 418, 168 1.0 11 584 014 77,688 2.2
Mountain.....-.... 79 36 845 353 447,762 1.2 59 33, 204, 041 383, 371 1.2 20 d 641 312 44,391 1.8
PACIAC. e eeciemer i iineea e maronneaa 91 72 127 083 7au, 906 1.0 66 51 240 29.; 560 917 1.0 25 17 886 788 194 989 11
The figures in Table 80, it must be remembered, | of a total of 5,605,745,962 kilowatt hows. Hence

cover only a small portion of all current purchased
by central stations, 1,236,670,848 kilowatt hours out
153666°—20——8 '

it is apparent that, as a rule, only the smaller stations
are involved and the rates paid for current will be
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correspondingly higher. It is interesting, however, to
find that the average rate paid by commercial plants
. was only 1 cent, while the average for municipal
plants was 1.6 cents. The West North Central
division. reported the lowest average rate, seven-
tenths of 1 cent, paid by commercial plants, while
the highest rate, 1.2 cents, is found in four divisions—
New England, East North Central, South Atlantic,
and Mountain, Municipal plants secure their pur-
chased current at the lowest rates in the Pacific
division (1.1 cents) and the Hast North Central
(1.2 cents). The highest rates are paid in the West

North Central division (3.2 cents), the East South

Central (2.8 cents), and the New England (2.4 cents).

Tazes.—Some special attention also should be
given to the subject of taxes, which have increased
very rapidly in amount during the last five years.
While they were paid at an average rate of six-tenths
of 1 per cent on the cost of plant and equipment in
1912, the rate was 1 per cent in 1917. Municipal
plants, .of course, are, as a rule, not subject to taxa-
tion, though they did expend $165,856 in 1917 for
this purpose. This is due to the fact that in some

states municipal lighting plants may, if they are so

disposed, pay taxes on their real and personal prop-
erty, the same as any other corporation, as a result of
which they receive in return the usual market rates
for services rendered to the municipality. About 70
per cent of all the taxes paid by municipal plants
were reported by the East North Central division, and
in this division the one state of Ohio returned a total
of §78,654. .

Table 81 CENTRAL ELECTRIC STA-
TIONS—TAXES, PER

CEN'I' DISERIBUTION,

|

KIND.

1917 1912
Total... e 100.0 100.0
Real and personal property......oeeeeeeeeennnnn. ... . 51.8 61.2
Capitalstock............. ... ... . 4,3 7.6
Tederal corporation. ... .... 15.3 4,2
Farings.. ... 17.1 19.8
2

Miscellaneous

In Table 81 is shown the percentage distribution of
the different kinds of taxes paid by commercial plants
in 1917 and 1912. It is interesting to find that the
relative importance of real and personal property
taxes has decreased from 61.2 per cent of the total
in 1912 to only 51.8 per cent in 1917. Federal cor-
poration taxes, however, have shown a marked
increase, from 4.2 per cent to 15.3 per cent of the
total, while miscellaneous taxes have also increased
rapidly in importance. The figures returned, how-
ever, are frequently open to question because of the
fact that some stations misunderstood the require-
ments regarding the entry of these different items.
No doubt some have reported taxes on earnings,
under Federal corporation taxes, in the mistaken
notion that the latter referred only to state as

opposed to national taxes. In other cases, also, as a
result of the wide diversity of new taxes recently
imposed, it may be that many payments were incor-
rectly entered under ‘“miscellaneous” which should
have been otherwise reported.

Attention should also be called to the fact that the
taxation policy followed by different states with re-
spect to public service corporations varies widely. In
Pennsylvania, for instance, there is little taxation of
physical property, but comparatively high taxes are
imposed on capital stock. In California, on the other
hand, both real estate and capital stock taxes for this
class of corporations are light, while a heavy tax is
imposed on earnings. Other differences might be sug-
gested, but it is sufliciently obvious that no detailed
conclusions should be drawn from the aggregate figures
as here reported. Suffice it to say that, whatever
may be the basis on which taxes are levied, all central
clectric light and power stations were paying far
heavier taxes in 1917 than in 1912, as shown by the
fact that at the earlier period such outlays amounted
to only 5.5 per cent of the total expenses; while in
1917 taxes formed 7.1 per cent of the total. The
further fact, above mentioned, that the rate on the
investment in plant and equipment has increased by
exactly two-thirds is of even greater significance.

Interest, depreciation, and sinking-fund charges.—
Perhaps those expenses which are frequently classi-
fied as fixed charges should be briefly considered in
this connection. We find that in 1917 commercial
stations charged $26,292,284 to depreciation, paid in-
terest on funded and floating debt amounting to
$71,144,843, and set aside for sinking and other re-
serve funds $4,156,942, making a total of $101,594,069,
which is 25.7 per cent of all expenses reported for the
year. Municipal plants during the same period ex-
pended $2,014,820 for depreciation, $2,439,436 for
Interest, and $545,422 for the sinking fund, making
a total of $4,999,678, or 15.9 per cent of all expenses,

Upon comparing the relative importance of these
outlays at the last two census periods, it appears that
in 1912 commercial plants charged to depreciation an
amount equal to nine-tenths of 1 per cent of their
total investment. They also reported the same rate
in 1917, though the proportion which this charge
bears to the total expenses dropped from 8.3 per cent
to only 6.7 per cent. Municipal plants, on the other
hand, apparently expended 1.1 per cent of the total
investment for this purpose in 1912 and 1.6 per cent
in 1917, while the per cent which this item forms of
the total expenses increased from 5.1 to 6.4 per cent.

Sinking and other reserve fund charges were in
both cases of very slight importance. They were in-
curred by commercial plants in 1912 at a rate of two-
tenths of 1 per cent on the funded indebtedness and
at a rate of three-tenths of 1 per cent in 1917. For
municipal plants, on the other hand, the rate was
four-tenths of 1 per cent in 1912 and 1 per cent in
1917,
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Table 82 CENTRAL ELECTRIC STATIONS—COMPAR-
ATIVE DEBT AND AVERAGE INTEREST

RATES: 1917 AND 1812,

Averago
rate of

Interest paﬂd
interest.

Debi,

Comumercigl:
1917

%1, 510, 586, 568
1 015 804 964

$71,144, 843
4() 8()4 763

58, 638, 089
36, 493, 347

2,430, 436
1 438 137

DO e
e~z

=15

An interesting comparison can be made between
the average rates of interest paid by municipal and
commercial stations in 1912 and '1917. At the
earlier period commercial stations, with a total in-
debtedness, including bonds, floating debt, and real
estate mortgages, amounting to $1,045,804,964, paid
an average rate of 4.5 per cent interest. At the same
period municipal plants, with an outstanding debt
of $36,493,347, paid at the rate of 3.9 per cent. By
1917 tbe average rate paid by commercial stations
had increased to 4.7 per cent on an indebtedness of
$1,515,586,568. Municipal plants, also, report an
average rate of 4.2 per cent on a debt of $58,638,089.

INCOME.

Classified income.—Owing to the increased size of
stations and the better utilization of existing equip-
ment as a result of a more satisfactory load factor
and diversity factor, the income of all electric sta-
tions, both commercial and municipal, has at all
periods increased much more rapidly than the num-
ber of stations. This is particularly true for commer-
cial stations, which since 1907 have shown a 22 per
cent growth in number and an increase of 201.1 per
cent in gross income. Municipal stations, on the
other hand, have, during the same period, experienced
an increase of 85.1 per cent in numbers and of 187.3
per cent in gross income. In other words, the rate
of increase in the revenues of commercial plants has
been more than nine times as rapid as the growth in
number of stations, while for municipal plants it has
been little more than twice as rapid. ‘

The figures in Table 83 further show that the rate
of increase in income of commercial stations has
been relatively less rapid during the last five-year
period, 74.4 per cent as compared with a 15.4 per
cent growth in number of stations, During the same
period, also, municipal plants increased in number
by 48.4 per cent, while the income of this group in-
creased 73.4 per cent. As compared with commer-
cial plants, however, the rate of increase in the in-
come from electric service of the municipal plants
has been practically equal at all periods. The reve-
nues derived from ‘‘all other sources,” which include
interest and dividends from investments, as well asnet
profits on sales and on wiring, repairs, etc., form a rela-
tively small proportion of the total, especially in the
case of municipal plants. The rate of increase in such
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revenues, while more rapid during the period 1907-1912
than the rate of increase in revenues from electric serv-
ice only—151.1 per cent as opposed to 69.3 per cent
for all stations—has been subject to a noticeable re-
tardation during the latest five-year period, when the
figures show a 64.1 per cent increase as opposed to an
increased revenue from electric service of 74.8 per cent,.

Table 83
CLASSIFICATION OF INCOME AND

COMMTRCIAL AND MUNICIPAT, CENTRAL
ELECTRIC STATIONS—GR{SS INCOME,

CENSUS YEAR,

’ Total. Commoreial, | Municipal,
Numher of btations

19 6,542 4,224 2,318
5, 921 3,659 1,,)()2
4,714 3,402 1,252
e $526, 894, 240 1| $486,634,021 | 840,260,219
R ‘ . 302,273,308 || 279, 0)4 409 23 218 089
175,642,338 161 bJO 339 14 011 vy
502,050,980 || 462,478,917 39, 586, 003
2‘37 138 647 JM 1:4 949 22 663 708
169 614 691 L)ly 000 257 13 b14 434
24,834, 260 24,160, 104 074,156
15 1'34 741 11 ":79 460 5)’1 281
() 027 647 5 ﬁJO 082 397 [ilil:]

PER CENT OF INCREASE,

Number of stations:
1907-19017...... 38.8 22.0 85,1
1912-1917.. .. 25,3 15.4 48,4
. 1807-1912.. ... 10.8 5.7 24.8
Grossincome:
1907-1017.. 200.0 2011 187.3
1912-1017 74.3 4.4 73.4
1907-1912 72.1 72.0 65.7
Electrigserv.
1907-1017.. 196.0 196.4 190.8
1912-1017........... 4.8 74.9 4.7
1907-1012. ..o 69.3 60.5 66.5
All other sources— .
19071917 312.0 329.1 69.6
1912-1017. ... - 64,1 65.7 21.4
1907-1912. Ll 151.1 159.0 39,7
L
Table 84 CENTRAT, ELECTRIC STATIONS-—INCOME,
. ” . Per cent
ACCOUNT. Ampount. Per of total.
cent;
of in-
1917 1012 [°T°258-| 1917 [ 1912
Total INCOMe. v cvereiaannas 3520, 894, 240 |$302, 273,398 74.3 ||100.0 [100.0
Electric service.. 502,059,980 | 287,138,057 74,8 || 95.3 | 95.0
Commercial
heat............. 402, 262, 985 | 221, 200, 466 8L.8 Il 76.3 | 73.2
Municipalstreet lighting. .. ._.. 36,651,540 | 27,273,220 34.4 7. 9.0
anelgal building lighting. . O] 2,504,511 [i....... [¢}] 0.8
Current sold to other pub]xc
serviee corporations.......... 57,524,792 | 31,177,459 || 84.5 | 10.9 | 10.3
L‘.stlmatedvalueofheeservme—
Commercialstations. . 524, 820 513,644 2.2 0.1 0.2
Municipalstations.........| 5,005,843 4, 469 341 14.0 1.0 1.5
Interest and dividends from invest-
ments........... 8, 875, 507 4,801, 449 81.4 .71 16
All other sources. . 15,058,663 | 10,243,202 || 55.8 || 3.0| 8.4
1 Nof reported separately in 1017,
It i3 of some interest to note the rate of increase

since 1912 in the revenues derived from the different
kinds of service, together with the relative importance
of the classified revenues at the two periods. The
date presented in Table 84 show that there has been
a slight falling off in the proportionate amount of
income from ‘‘all other sources,” from 3.4 per cent
in 1912 to only 3 per cent in 1917, The income from
commercial light, power, and heat has increased
somewhat in relative importance, from 73.2 per cent
of the total in 1912 to 76.3 per cent in 1917. There
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has been little change relatively in the revenues
received from the sale of. current to other _pul?hc
service corporations, but municipal street lighting
has experienced a decrease from 9 per cent at the
earlier period to only 7 per cent in 1917. The less
rapid rate of increase in revenues derived from street
lighting will continue from year to year, as most
municipalities in which electric service is available
have already installed street-lighting systems to the
needed extent. The estimated value of free service
has in the case of commercial stations remained
almost stationary, while the increase has been very
slight, only 14 per cent, for municipal stations.
These figures indicate that municipal plants are
generally adopting the policy of charging for the
services which formerly they renderéd gratis to the
municipalities in which they are located.

At the preceding census no attempt was made to
secure o' separate statement of the revenues derived
from the sale of current for light and for power. The
schedules for 1917, however, call for such a segre-
gation whenever practicable. Further, the income
derived from the sale of current for lighting public
buildings was at this date combined with the general
revenues from commercial lighting. In a number of
cases, owing to the way in which accounts are kept,
it was impossible to separate light and power revenues.
In such instances, however, it nearly always happens
that the current so used was metered separately, and,
accordingly, it was possible to secure reasonably
accurate estimates of the income from the two sources,
so that the figures can be'regarded as approximately
correct. In Table 85 is shown the amount as well
as the percentage distribution of income from the
sale of current, together with the estimated value of
free service, which is in almost every instance lighting
service.

Table 85 COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC
STATIONS—INCOME: 1917,
Per cent
GHARACTER OF SERVICE, _ 1?&21‘:):]
Total. Commercial.| Municipal.
Com-{ Mu-
mer- | nici-
eial, | pal,
Totaleu. iveerannn.nn, $502, 059, 980 | 8462, 473,917 (239, 586,063 |[100. 0 |100.0
Comlneg‘ciullighting -] 241,062,303 |} 218,448,126 | 22,614,177 47.2 | 7.1
Streat lighting.. | Ja,651,540 {1 31,481,050 | 5180581 || 6.8 | 191
Bower............ .| 161,200,682 || 154,831,546 | 6,360,136 || 33.5 | 18.1
Otél_\er publie service corpora-
10NS. . e 57,524,792 57,207, 466 317,326 2, 8
Estlnmtedvaluenffreeservicm‘ 5,020,663 || 59483 5,005, 843 lo.f 1g.s8)

- It appears from Table 85 that the income from paid
strect lighting is relatively twice as important in the
municipal station income as in that of commercial sta-
tions (13.1 per cent as oppposed to 6.8 per cent).
In this connection, however, it should be noted that
while the estimated value of free service is only one-
tenth of 1 per cent of the total income in the ease of
the latter, it amounts to 12.9 per cent in the case of
the former. Therefore, since practically all of this
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NEW MEXI0D:

free service is for street lighting, the two items should
be considered together, and the resultant figure is
26 per cent of the total income of municipal plants
that is derived from street lighting. This amount,
added to the commercial lighting income, 57.1 per
cent, makes the entire income secured from different;
kinds of electric light 83.1 per cent of the total munic~
ipal plant revenues from the sale of current. The
corresponding  percentage for commercial stations
is only 54.2 per cent. Other things being equal,
municipal plants might be expected to charge some-
what lower rates per kilowatt hour for lighting serv-
ice than commercial plants, in view of the fact that
s0 large a proportion of their business is street light-
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ing, which is normally furnished at a much lower
unit cost than commercial and domestic lighting,
partly because of the long hours of service. Commer-
cial stationsreceive 33.5 per cent of their electric service
income from the sale of current for power, a propor-
tion more than twice as great as that of municipal
plants. They report 12.4 per cent from the sale of cur-
rent to other public service corporations as opposed
to only eight-tenths of 1 per cent for municipal stations.

In view of the attention which has already been
called to those states which lead in electric develop-
ment, little need be sald regarding the income sta-

tistics, classified according to states and geographic.

divisions. The gross income of commercial plants,
however, is by far the highest in the Middle Atlantic
division ($157,994,253) and the East North Central
($105,518,688). The New England division ranks
next, with a gross income of only $51,377,071. The
leading states are New York ($83,675,233), Penn-
sylvania ($51,160,607), Ilinois ($42,417,210), Cali-
fornia ($38,711,868), Massachusetts ($28,334,813),
New Jersey ($23,158,413), Michigan ($21,787,591),
and Ohio: ($19,875,339). No other states approach
theso in the amount of income reported. For munic-
ipal stations the highest revenues are reported by
the East North Central ($10,989,300) and the West
North Central divisions ($7,658,024). The nearest
rivals report little more than half the smaller amount.

To the figures for these two divisions should also be
added an estimated value of free service amounting,
respectively, to $1,642,317 and $945,120. The states
‘returning the highest revenues from municipal sta~
tions are Illinois, Ohio, Indiana, Michigan, Washing-
ton, Massachusetts, and Kansas, all of which, including
free service, report an income in excess of $2,000,000.
It is further noticeable that in many states in which
municipal lighting plants are of importance little
free service is rendered by them. This applies partic-
ularly to California, Wisconsin, and Washington.
Income of stations, classified according to dynamo
capacity.—As at previous censuses, data have been
assembled to show the income of stations grouped
according to their dynamo capacity as well as of sta-
tions having no generating equipment. Accordingly,
in Table 86 the Telative importance of the different
groups is clearly shown. It appears that during the
the last 10 years there has been little increase in the
income from electric service reported by stations
having a dynamo capacity of less than 200 kilowatts.
The rate of increase for this service during the decade
in the next four groups, ranging from a capacity of
200 kilowatts to less than 5,000 kilowatts, has in no
case been marked, the lowest being 47.1 per cent
and the highest only 71.5 per cent. In the two lower
groups, also, there has been an actual decrease for the
period in revenues derived from ‘‘all other sources.”

Table 86 CENTRAL ELECTRIC STATIONS—-GROSS INCOME FOR STATIONS GROUPED ACCORDING TO DYNAMO CAPACITY:
1917, 1912, AXD 1907,
CLASS OF INCOME AND CENSUS YEAL. Stations grouped according to dynamo capacity. )
. Stations
"Potal. K having no
Under 200 200 and 500 and 1,000 and 2,000 and 5,000 kilo- generating
kilowatis under 500 under 1,000 under 2,000 under 5,000 watts and | equipment,
. kilowatts. kilowatts. Xilowatts. Kilowalts. over.
Number of stations:
1917. ... 6,542 3,348 808 335 242 182 237 1,290
5,221 2,902 048 337 214 152 161 a7
4,714 3,038 821 269 160 115 . 5 227
38.8 10.2 9,56 24.5 43.2 BBuB Jesroriianannes 472.2
8526, 894, 240 $18,107,458 | 821,200,811 | §18,019,711| S22, }16, 555 | 334,374,216 | 8386, 849,516 325, 866, 973
302 273 398 16, 625,878 | 18 111, 238 14 079,923 16 518, 054 25, 448, 529 188, 502, 142 22,897, 634
' 175,642,838 17, 140, 070 14 86,719 10,465 110 13, 149, 808 21,915,199 89, 980,073 8,265,359
p— Fer cent of inerease: 1907-1917..........t. 200.0 6.2 43.8 2.2 69.7 50.9 330.2 213.3
Flectric service—
917.. $502,050,080 || $17,009,018 | $20,531,425 | $17,283,248 | $21,511,270 | $32, 700,630 | $367,104,700 $25,150, 684
287 138,657 15, 934, 092 17 166,227 13,322, 200 lo, 832 795 24,308,710 | 179,265,042 21,219,501
B o JSGitoT 169 614 39(1) 16, 344, ’;4; 13, 954, OSiﬁ 10, 0”517%7(; 12, 6175305 21, 27752()(2) 87,277,2 832 8,06;,&98
or cent of increase: B (1) L P, 7. . .
All other sources:
) 324, 834,260 $497, 540 $738, 386 $736,463 8805, 285 $1,604,580 | 819,744,717 $707, 289
15 134 741 691, 786 045,011 757,723 685,259 1,049, 819 9,327,100 1,678,043
, 027, 795 325 83z, 631 389, 634 531,953 637, 797 2 652,241 188,066
—87.4 —11.3 8.0 51 1516 044.5 26,1

1 A minus sign (—) denotes decrease.

The group of stations having a dynamo capacity in
excess of 5,000 kilowatts reported an extraordinarily
high percentage increase for the decade in gross in-
come, 330.2 per cent, and the rate of increase for each
five-year period was more than 100 per cent. In 1917
these stations, which comprised only 4.5 per cent of
all stations supplied with generating equipment,
reported 77.2 per cent of the entire income received
by such stations. It is further significant that since
1907 there has been a very rapid growth, 213.3 per
cent, in the gross income of stations having no gener-

Percentages are omitted when hase is less than 100,

ating equipment, though there has not been much
change since 1912, due to the aforementioned fact
that three large plants, at the earlier date purchasing
all their current, now have some generating equip-
ment. Finally, it is significant that, while the num-
ber of smaller generating stations has shown little
change during the decade and.while in two instances
there has been an actual decrease during the past five
years, the number in the highest group has increased
216 per cent and the number of stations without
generating equipment has increased 472.2 per cent.
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Average rates per kilowatt hour.—It may be of some
interest to discuss briefly the average rates per kilo-
watt hour charged for the various services. Accord-
ingly, Table 87 has been prepared to show, by geo=
graphic divisions and states, the general conditions
which exist. Though in some cases the figures ave
open to question, owing to the fact that the output
and disposal of current are frequently estimated and
not measured by the smaller stations, yet it is thought
that the figures are sufficiently dependable to be here
presented.

Wable 87 COMMERCIAL AND MUNICIPAL CENTRAL RLECTRIC STA-
TIONS—AVERAGE RATE PER KILOWATY HOUR: 1017
{CENTS).
i 1 0] 3 .
LIVISION AND STATE. Total. ‘ornmerefal. Mumeip.xl,
. \ i
=Hqy =28y 284
. i 5.2 . ™ 5.2 ™ S.Q
5 £ 858 5| 2 BeE 5| f B
oy o o [=] = j=]
Sia PER S| & PER T | & P8
UNrTep STATES....| 6.6 1.2 0.7 6,641 L2 07 49| 1.8 1.5
GEOGRAPHIC DIVISIONS:
New England. ....... 60| 1.7 0.9|] 60| 1.7| 0.9 G.8| 2.1 2.0
Middle Atlantic. . hol 0.91 0.8 561 LO| 0.8 58| 2.6 2.7
East North Centr: 49 16| 0.7) 62| L6 07| 3.7 1.7 1.6
West North Centr: 59| 1.4] 0.9 56| L4} 0.6 7.6| 2.3 4.0
South Atlantie, 54| LO| LO| 50| 0.9} 0.7 67| 2.0 0.5
East South Cen 5.8 L4| 03( 62 L3| 031 67| 2.1 Lo
West South Centr 6.4 2.1 1.1 6.2 211 1.0{ 7.8) 2.6 1.9
Mountaln -] 65| 0.8 0.5) 66| 0.8{ 0.5§ 56| 2.0 2.0
Pocifle...oooeeeien, 4.5 L2 0.7 A0 L2 07| 27 1.1 0.4
NEW ENGLAND........ 6,9{ 1.7 0.9 69 L7| 09| 68| 2.1 2.0
MO e e e e ... 65| 0.8] 0.9 6.71 0.8] 0.9 51| 8.5
New Hompshire. 80| L9| 0.8 7,91 L8| 0.8]|10.5| 6.5
Vermont. ..... 741 L7 L0 8.3 171 LO| &1 L5
Massachusetis 7.2 1.8} 0.9 72| L8| 00| 71} 20
Rhode Island.. 58 14| L0 58] L4 LO|18.1]......
Connecticent. .. 6.3 22| 1.1 637 22| 1L.1| 6.8| 2.8
MIDDLE ATLANTIC...... 56! 08| 0.8} 56| LO| 0.8 5.8| 2.6 2.7
NowYorKeveeeeaonns 53| 07 0.7 &3 07! O.7| 68| 2.3 4.0
Now Jorsey. -vovenen- 85| 21| 0.9 &6 2.1 09| 7.6 3.0}......
Pennsylvanin........ 53| 11} 1.0 53] 1.0 LO| 55 3.1 2.7
EAsTNorTo CENTRAL..| 4.9| L6| 0.7 &2} 1.6 07| 87| &7 1.6
(8] 11 7o S 3.8 L6 0.7 8.8 16| 0.7 3.8| 1.0 1.6
Indinnn. 6.4 L.8) L2 68| 1.8| L2| 55} 2.2 1.7
Tlhnofs. 46 2.0 0.7 521 2.0 0.7 2.4 1.4 4.0
Michigan 57 131 0.8 6.0 3.3} 0.8 43| 1.8 .7
‘Wiscons 59| L8| 0.6 56| L&l 0.6} 4.4 3.1 1.4
Weyr Nowri CENTRAL. 6.0 L4 0.6 56| 1.4 06| 7.6 2.8 4.0
Minnesota..c...ovnen.s 464 1,1| 0.6 42| L1{ 0.5 7.3 41 4.3
Jowa. . oveaviiia 7.6 .31 0.5 7.4 1.2] 05| B7] 3.4 4.7
JUGTET0101 5 N 53( L7 0.7 50 L7 07| 83| 1.8 2.2
North Dakota........ 10,0 | 44| 231 10,0 43| 2.3} 97| &6.4]......
South Dakota........ 10,3 30| 1L.64 99 3.0 1L4[12.0] 8.2 6.7
Nobraska......oooeee 68| 211 L8 8.5 2.1 L7 7.7 2.1 6,4
Kansas..cooveeiennn 6.2 L6| 1.4 62| 1.5) 1.3 6.1} 1.6 5.0
Sourin ATLANTIC....... 54{ LOY 07§ 50} 0.9) 0.7} 67| 2.0] 5.9
Delaware, District of
Columbia, and
Maryland.......... 51] L.O0Y 0.5 51 1.0 0.5 58| 1.6 8.7
Virginja. ...... 56| 1.4] 0.8 6.1 1.3 0.8 44| 2.2(......
West Virginia 31| 1.3] 09 3.0{ 1.3} 0.9| 69| 3.4 |.....
North Carolina and
South Carolina.....; 6.1 0.8 0.7 59| 0.8 0.7] 64| 1.6 5.0
Georgia...ooeevevennen 7.41 L8| 09| 541 1.0] 0.0 82| 2.0 5.6
Florida.....covvvenees 7.9 26) L7 86| 24| 1.7 71| 2.7 |oeen--
EasrSourd CENTRAL..| 6.5 | 14| 0.4 &2 1.3} 0.3 67| 2.1 10
Kontucky . .oovvaenes 59| 2.0 0.9 60| 2.0} 0.9 50| 1.6 L0
Tennessee 46| 241 03 441 241 03| 54| 2.7.-....
Alabama. ) 4B 0.8 0.6 3.7 071 0.6 86| 3.2 [......
Mississippi........00 801 21| 1.3 7.8 2.3 1.3 8.3 L7 [|.....
Wiesr Sourt CENTRAL..| 6.4 2.1] 1.1 6.4 21| 11| 7.8| 2.6 L9
Arkansas.......c....- 7.2 28] 1.2 711 27| 1.2] 7.6| 3.6 {......
Louisiana. . 4.8 23] L1 4,4 21} LO)| 76| 4.8 2.1
Qklahoma, . 76| 18| 1.3 7.0 L8| 1.2] 681 1.7 4.5
Texas.... 86| 2.2 10 6.7 2.2 1.0] 61| 2.4 0.8
MOUNTAIN 6.5 081 0.5 66| 08| 0.5 55| 2.0 .0
7.41 0.6 0.3 7.3 0.6 0.3 2.1 2.9
621 0.8 L0 6.5(1-0.8| 1.0 40| 1.0/
6.3 2.1 2.1 6.1 2,01 2,1]104|30.%
| 8.8 LG| 0.6 6.8) L6} 0.6] 7.2| 3.5
| 10.81 3.2 2.8 107 3.4 2311L7] 1.0 f......
0.7 1.¢| 2.1 9.71 L9 2.1{10.6| 5.0 2.3
56] 07 0.8 581 071 0.8] 3.4| 0.9 1.2
6.5 L0 0.5 65| LO0| 0.5{ 65| 3.1 |......
PACIFIC. .. ... 4.5 1.2 0.7 5.0 L2 07] 2.7} 1.1 0.4
‘Washington 4061 0.9 0.8 6.4 0.9 1.3 28] 0.9 0.4
Qregon..... 591 L4 L1 6.2 L4| L1} 44| 1.3 [......
California 4.3 1.2 0.7 4.8 L2| 0.7 L9 L7 1.1
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It appears from Table 87 that for all plants in the
United States the average lighting rate is 5.5 cents,
the average power rate 1.2 cents, and the dverage
charge for current supplied to other public service
corporations seven-tenths of 1 cent. The average
rates for all commercial plants vary from the United
States total only in one particular, the average light-
ing rate being 5.6 cents instead of 5.5 cents. For this
group of stations the highest lighting rates are found
in New Mexico (10.7 cents), North Dakota (10 cents),
South Dakota (9.9 cents), and Arizona (9.7 cents).
The lowest lighting rates are reported by West Vir-
ginia (3 cents), Alabama (3.7 cents), Ohio (3.8 cents),
Minnesota (4.2 cents), Louisiana (4.4 cents), Ten-
nessee (4.4 cents), and California (4.8 cents). The
New England division reports the highest lighting
rate, 6.9 cents, while the South Atlantic and the
Pacific return the lowest, 5 cents. In individual
instances much higher rates than those mentioned
are found—as high as 25 cents in some small plants.

The lowest average rate for power is met with in
the Mountain division (eight-tenths of 1 cent) and
South Atlantic (nine-tenths of 1 cent), while the
highest average rates are found in the West South
Central (2.1 cents), New England (1.7 cents), and
East North Central (1.6 cents). The individual states
which report high power rates are, in general, the same
as those which have high lighting rates, North Dakota
leading with 4.3 cents, followed by New Mexico (3.4
cents) and South Dakota (3 cents). Commercial
plants in several states, however, report an average
power rate under 1 cent. These states are Montana
(six-tenths of 1 cent), Alabama (seven-tenths of 1
cent), Utah (seven-tenths of 1 cent), New York (seven-
tenths of 1 cent), North and South Carolina (eight-
tenths of 1 cent), Maine (eight-tenths of 1 cent),
Idaho (eight-tenths of 1 cent), and Washington (nine-
tenths of 1 cent). All divisions except the West
South Central appear to supply current to other com-
panies for a rate of less than 1 cent per kilowatt hour.
Commercial plants in the West South Central division
charge an average rate of 1 cent, while in the KEast
South Central the lowest rate, three-tenths of 1 cent,
occurs. Several states—Delaware, Maryland, Ten-
nessee, Montana, Minnesota, ITowa, and Nevada—
report a rate of five-tenths of 1 cent or less.

The averages for municipal plants show some wide
variations from the general average for the United
States, and on account of the condition of many of
the schedules received are less dependable than the
corresponding rates of commercial plants. The light-
ing rate, which is based on the total income from sale
of current plus the estimated value of free service, as
reported by the plants is 4.9 cents as opposed to 5.6
cents for commercial stations. This slightly lower
rate can readily be accounted for by the fact that so
large a portion of the business of the average publicly
owned plant consists in furnishing street lighting.
Further, on account of the small areas served, heavy
investment in distribution lines is not incurred, nor
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in many cases are the current losses in distribution
so great as is met with in commercial stations. Finally,
it appears from the schedules that municipal plants
are disposed to underestimate the amount of current
lost in distribution for two reasons: First, because their
current is not, as a rule, so carefully metered either
at the station or on the consumers’ premises, and,
secondly, because the large percentage of current
which is supplied for street lighting can not be meas-
ured at the lamp terminals. When the municipality
is financing the operation of the plant, it is sometimes
" considered unnecessary to watch these matters so
closely as must be done in commercial stations.
Hence it no doubt frequently happens that a consid-
erable quantity of current which is actually lost in
distribution is reported as “sold”” by municipal plants.
Thus the average lighting rate would appear lower
than it really is because of the fact that there will be a
relatively larger divisor for a given amount of income.

The West South Central division and the West
North Central division report the highest average
lighting rate for municipal plants, 7.8 cents and 7.6
cents, respectively. The states of Rhode Island,
South Dakota, New Mexico, Arizona, New Hamp-
shire, and Wyoming all report an average lighting
rate in excess of 10 cents. The lowest lighting rate
for municipal plants is found in California (1.9 cents),
Minois (2.4 cents), Utah (3.4 cents), Ohio (3.8 cents),
and Washington (3.8 cents). These low rates are, in
general, explained by local conditions. In California
the number of stations is comparatively few, and one
or two large plants which utilized hydroelectric power
largely influenced the state average. In TIllinois the
extremely large Chicago municipal plants, which con-
fine their activities solely to municipal lighting and
the supply of power for municipal uses, but which do
no general commercial business and which are conse-
quently operated at a very low cost, seriously affect
the state average. In Washington water power is
widely used, and the plant in Seattle causes the state
average to be out of line with what might be consid-
ered the normal figure. In Ohio, also, the large street-
lighting plant of Columbus reports a very low esti-
mated value of free service, and the Cleveland plant,
operating in a compact and limited area, also reports
unusually low rates.

The average power rate charged by municipal
stations, 1.8 cents, is 50 per cent higher than the aver-
age reported by commercial plants, while the rate
for current sold to other companies, 1.5 cents, is more
than twice as high as that in the other group. The
lowest power rates are reported by plants in the
states of Washington (nine-tenths of 1 cent), Utah
(nine-tenths of 1 cent), New Mexico (I cent), and
Idaho (! cent). The highest rates, on the other
hand, occur in Wyoniing (30.9 cents), New Hamp-
shire (6.5 cents), North Dakota (5.4 cents), Arizona
(5 cents), and Louisiana (4.8 cents). The extraordina-
rily high Wyoming figure results from one of the few
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schedules in the state which reports unusual condi-
tions, Three states—Washington, Texas, and Ken-
tucky—report a rate of 1 cent or less per kilowatt
hour for current supplied to other companies, while
the maximum figures range as high as 8.6 cents.
There are also 19 states in which municipal plants
report no sales of current to other companies.

Net income and financial results of operation.—From
the computation for the total expenses which have
been made, it appears that commercial stations
received a net income of $91,506,626 during the year
1917, which is equivalent to 3.1 per cent on the re-
ported value of plant and equipment. Out of thissum
dividends were paid amounting to $64,589,321, leaving
a balance of $26,917,305 to be carried to surplub or
otherwise disposed of.

Munieipal plants in 1917 report a neL income, after
the estimated value of free service has been included,
of $8,819,307, which is equivalent to 6.9 per cent of
the value of plant and equipment. Though this
relatively high showing on the basis of the investment
value is due in large measure to the low investment
accounts returned by municipal plants, yet attention
should be called in this connection to the fact that
municipal plants do not incur a number of important
expenses which must be met by commercial stations.
In the first place, they are practically free from taxa-
tion, whereas the former pay nearly $30,000,000 under
this head. Secondly, they have no salaried officers
of corporations, while commercial plants pay more
than $5,000,000 for such salaries. If an allowance
were made for these two items alone, for comparative
purposes it would be necessary to deduct $35,000,000
from the reported expenses of commercial stations, an
operation which would increase the net income by
an equal amount, so that the rate would be equivalent
to 4.3 per cent on the value of plant and equipment
instead of 3.1 per cent. Numerous smaller charges
also are frequently escaped. by municipal plants.
The smaller ones customarily occupy office space in
public buildings and thus save on rent. They also
frequently pay no insurance and receive services of
different kinds from other municipal departments
without incurring any financial obligation. In those
cases in which bonds have been paid off by means of
appropriations from the tax levy they are relieved of
a large amount of interest payments; and it should be
recalled that in 1917, 18 per cent of the entire expenses
of commercial plants were interest payments, while
the expenses for municipal plants amounted to only
7.8 per cent of the total, | :

A large number of plants in both groups were
operated at a loss in 1917. The total number was
1,164, of which 761 were commercial and 403 munic-
ipal. In other words, 18 per cent of all commer-
cial stations and 17.4 per cent of municipal
stations, after the estimated value of free service
had been allowed for, were operated at a deficit
during the year.
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Character of the statistics.—As in 1912, an effort was
made in 1917 to secure the representative number of
classified employees in the service of the various cen-
tral stations during the month of September. The
date arbitrarily chosen was September 29 in 1917 and
September 16 in 1912. At the first two censuses, in
1902 and 1907, the average number of employees was
called for. Since, however, it proved to be extremely
difficult for many plants to return a true average,
this method of calling for the data was for practical
reasons given up. Owing, therefore, to the change
in method of collecting these statistics, the 1907
figures are not wholly satisfactory for purposes of
comparison with the two later dates, though they
may be regarded as approximately correct.

It should further be stated that the schedules call
only for those employees who are regularly in the
service of the different stations. Accordingly, those
who are engaged primarily in making extensions and
in new construction work are presumably excluded
from the census returns, as their services are prop-
erly chargeable to the capital account. It must,
however, be admitted that in many cases it is prac-
tically impossible for stations to make the required
separation, and as a result the data will not always
be accurate. Further, particularly in the case of
composite stations, it is sometimes an extremely
difficult matter to segregate properly the employees
engaged in one part of the business from those en-
gaged in the electric plants. In such cases all that
can be secured are reasonable estimates. Finally,
in many small plants, particularly those operating
under municipal ownership, there are a number of
part-time employees whose yearly compensation ap-

pears to be abnormally low. In such cases, when
the condition was perfectly evident on the schedules,
those employees who apparently devoted a small
portion of their time to the service of the electric
plant were eliminated in preparing the general tabu-
lations and their wages charged to ““all other” ex-
penses. Thus more nearly accurate wage rates
could be secured. As the data are presented in 1917
it is probable that the wage statistics are more nearly
correct than at.any preceding period, and it is also
probable that more satisfactory comparisons can be
made between the rates paid by commercial and
municipal stations,

Comparative statistics of emgployees, salaries, and
wages.—In Table 88 is shown for all stations, as well
as for commercial and municipal plants separately,
the total number of the various classes of employees,
together with the amount of compensation paid to
each class, as well as the per cent of inérease in the
various items since 1907. Commercial plants at
this date reported almost 90 per cent, or 94,679 out
of a total of 105,541 of all employees, and paid about
91 per cent of all salaries and wages. At this date,
also, 65.6 per cent of all commercial-station em-
ployees are classified as ‘‘wage earners,” that is, those
who are engaged in a subordinate capacity doing
other than office work; 27.8 per cent were clerks,
stenographers, etc.; 4.2 per cent superintendents and
managers; while the salaried officers constituted only
2.5 per cent of the total. These officers, however,
received 5.9 per cent of all salaries and wages paid,
while superintendents and managers received 8.4
per cent, and clerks and wage earners 25.5 per cent
and 60.2 per cent, respectively.

Table 88 COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—EMTLOYELS, SALARIES, AND WAGES: 1017, 1912, AND 1907,
Total, - . Per ceni; of increase:
CLASS, Commercial, Munieipal, 1007-1917,
. Com- | Mu-
1917 1912 1907 1917 912 1907 1917 1912 1907 | Total.| mer- | nicj-
cial. | pal,
’l‘ott}.\}: b
umber..................... 105, 541 79,335 47,632 94, 678 71,305 42, 066 10, 862 7,940 5,566 | 121.6 [] 125.1
Salaries and Wages. ..., 505, 241,858 1861, 161,041 |835, 420,824 1386, 473, 406 (855, 658, 515 331,935,300 |88, 705 362 35, 503, 420 $3,485,015 || 165.9 || 170.8 | 1505
Salaried employees:
Om\i\?rs olf) corporations—
umber........... 2,323 2,181 1,761 2,323 2,181 1,761
BB e . s 2,8 L o218 (13 O RO SR [OUTT 3190 3Lgf.. .
S“mmm;mmms R 0,058 | 3,839,136 | $2, 202,028 || $5,136, 058 | 8,839, 136 | s2,202]008 |00 0 oo 133.2 || 183.2]..0000
umber.....oooL 5,218 4,702 4,357 3,951 3,629 3y 2% i
BT e o o 4 5 . 35t 3, 3,268 | 1,267 1,163 1,080 || 19.8 20.9| 16.3
Clert steiogmpners, il i 8,070,814 | 86,482,749 | 85,058,336 || $7, 287, 505 | 35,407 004 $4, 243,407 (31,383, 218 (31,085,745 | 8141920 || 71.4 | 71.7 69.7
saﬁrie(} employees— : ’
umber.....".. . 27,865 19,120 6,872 26, 318 18,0 5 0 6
Salatiee O X 6,872 ,318 | 18,007 8,346 1,547 1,053 526 || 805.5 i| 314.7 | 194.1
an}geamer rios . - 522,880,820 (813,085,419 | 84,473,523 (523,015, 212. 313, 400, 937 $4,203,620 | 5065, 617 $584,482 | $170,003 || 413.7 || 412.7 436.7
amber . ..oovet i, 170,135 53,242 834, 642 1 5
Wogenr o e 135 153, , 02,087 | 347,518 830,601 | 18,048 25,724 83,051 || 102.4 || 102.3 | 103.7
20 en oo FOB, 454,157 1836, 854, 637 1325, 686, 537 1859, 034, 630 [333, 021, 438 |S21, 106, 354 |86, 410, 527 23,833,190 (52,490] 183 || 146.8 || 145.5 15?}.3

! Number Sept. 29, 1017, or nearest represcutative day.

(120)

# Number Sept. 16, 1912, or negrest represantative day,

¥ Average number.
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Municipal stations, of course, report no salaried
officers of corporations. Their total number of so-
called salaried employees is 2,814, or 25.9 per cent of
all their employees, as compared with 82,592, or
34.4 per cent of the total for commercial stations.
They also receive 26.8 per cent of the salaries and
wages paid. Hence it is apparent that there is little
difference between the average rates of compensation
paid to salaried employees and wage earners of
mumclpal stations.

It is inter estmg to find that in every case salaries
and wages have increased much more rapidly in both
commercial and municipal stations than has the
number of employees. The most rapid increase, both
in number of employees and in amount of salaries paid,
is found to have taken place in the group of clerks,
stenographers, and other salaried employees; the
lowest rate of increase, both in number and in total
compensation, is found in the case of superintendents
and managers, while themost rapid rate of increasein
salaries paid relative to the increase in the number re-
ceiving such salaries is shown for officers of corporations.

Table 89 gives a comparative statement of the
average compensation received by the different classes
of employees in commercial and municipal stations
at the last three census periods. Several significant
relations are evident. First, the average compensa-
tion of all employees in commelclal stations, $913, is
considerably higher than the corresponding average
for municipal stations, which report only $807.
Upon examining the different classes of employees,
however, it appears that the widest variations
between the two groups exist in the salaries which
are paid to superintendents and managers. The
average for commercial stations is $1,844 and for
municipal plants only $1,092. This condition is
partially, though mnot wholly, due to the fact that
municipal plants in general are much smaller than
the other group, and hence do not require as highly
trained and able managers. Another noticeable
difference exists in the compensation paid to office
help, the average for commercial stations being $837,
while the average for municipal plants is only $624.
The average wages paid, however, are not far apart
in either case, being $838 for the former and $798 for

. the latter.

" Table 89 COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STA-
TIONS—AVERAGTS SALARIES AND WAGES: 1017, 1912,
AND 1907,
CLASS, .
Total. Commercial. Municipal.
1017 | 1912 | 1907 [} 1917 | 1912 | 1907 | 1017 | 1912|1907
All em JOYCeS. cev o viunnns 8002 | ST7L | $744 || 8013 { $780 | §750 | $807 (3693 | £626

alaricd employees—
Officers of corpo-
rations.......... 2,211 {1,760 |1,250
Superintendents
and managers. .. |1, 662 |1,353 |1, 161
Clerks, stenogra-
phers, and other
smlaned cmploy-
.............. 825 | 731} 651 837 | 742§ 677 | 624 | GGb ) 342
Wage eurncrs ......... 833 | 692 | 684 | 838 | 695 [ 691 | 708 [ 670 | 630

2,211 (1,760 (1,250 |......[.....[.._..
1,844 1,487 |1,208 1,002 | 934 | 748
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Some reference should also be made in this connec- -
tion to the relative rate of increase in average compen-
sation paid during the last five years, when wages and
salaries have been advancing rapidly. It appears,
accordingly, that the salaries of officers of corporations
increased 25.6 per cent since 1912 and during the pre-
ceding five-year period the increase was 40.8 per cent.
During the last five-year period, also, the salaries of
superintendents and managers show an increase for
commercial stations of 24 per cent. During the same
period wage earners secured an advance of 20.6 per
cent, while clerks, stenographers, and other office
employees stand lowest in the list, with an advance of
only 12.8 per cent. In municipal plants, also, rela-
tively similar conditions are to be found. Here, how-
ever, wage earners head the list in the rate of increase
in compensation, with an advance of 19.1 per cent since
1912, Superintendents and managers received an
advance of 16.9 per cent, while the clerical force again
lags behind with an advance of only 12.4 per cent.
These figures furnish further evidence of the fact that
it is the salarmd employee with modest compensation
who finds it most difficult to secure wage increases
commensurate with the increased cost of living. The
rapid rate of increase in average compensation of the
office force in municipal plants from $342 in 1907 to
$555 in 1912 is difficult to explain but is doubtless
accounted for largely by certain nmccura('les in the
returns for the earlier period.

In Table 90is given the amount of salaries and wages
paid, by geographic divisions and by states, together
with the rate of increase for the decade and for the five-
year periods since 1907.

Ag is to be expected, the largest amount was ex-
pended in salaries and wages by the states of New
York, Pennsylvania, Illinois, and California, which
also report the highest proportion of wage earners.
That situstion in this regard has been the same at the
last three census periods. During the last five years
the rate of increase in the number of employees has

" been most rapid in Utah, 203 per cent; North Carolina,

103.3 per cent; and Arizona, 100.9 per cent. During
the same period the rate of increase in the total amount
paid for salaries and wages has been most marked in
Virginia, 165.3 per cent; West Virginia, 164.2 per cent;
Utah, 156.7 per cent; North Carolina, 142 per cent;
Alabama, 109.8 per cent; Arizona, 105.3 per cent; and
Wisconsin, 101.8 per cent. In nearly every state at
all periods the rate of increase in total compensation
has been more rapid than the rate of increase in the
number of employees. IFor the period 1912-1917,
however, six states—Rhode Island, Missouri, North
Dakota, Mississippi, Idaho, and Utah—report a per-
centage growth in number of wage earners in excess
of the increase in amount of wages paid.

Table 91 makes possible a more detailed study of
conditions as they were found in 1917. In this table
the classified employees, together with their compensa-
tion, are recorded according to geographic divisions
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. and states. Here again it is found that in practically stands third, ranking ahead ot Pennsylvaniq and Cal?—
every instance the states of New York, Pennsylvania, | fornia, but in the total compensation paid to this
Tllinois, and California lead the list. In the number | group of employees, that state ranks fourth. TFurther
of clerks and stenographers, however, Massachusetts comments on the table are unnecessary.

CENTRAL ELECTRIC STATIONS—TOTAL NUMBER OF EMPLOYEES AND SALARIES AND WAGES, BY GEOGRAPHIO
DIVISIONS AND STATES: 1917, 1912, AND 1807 ‘

|
Table 90 ‘ PER CENT OF INCREASE.!
1917 1912 1907 i - -
1907-1917 1912-1917 1907-1912
DIVISION AND STATE.

o N o Tod
Num- | Salaries || Num-| Salades || Num- | Salaries (| Num- Su{?f&“ N Sﬂgfﬁes Num- &“gﬁﬁms

ber. | and wages. || ber. | and wages, || ber. | and wages. her. Wwages. ber, whges. her., Wages.
UNITED STATES . . . iviiiiiianeaalaaiininnans 103, 541 | 895,241,838 || 79,336 | $61,161, 041 47,632 | $35,420, 324 121.6 | 168.9 33.0 55.7 65.6 72.7

(GEOGRAPGIC DIVISIONS!
T New England ... ooeeeeieaneee 110,157 | e7es,m05 || 7,352 5,004,088 || s088| 3,800,430 [ 99.6| 17| 38.2) 56.4| 445|437

Middle Atlantic. . . .. 320048 | 29,735,002 || 24,022 | 18,612,382 |f 13,977 | 10,431, 544 1 129.3 | 185.0 33.4 50.8 719 78.4
Tast North Central.. 24,361 | 22,850,710 || 19,233 | 14,085,033 || 10,324 7,213,771 || 136.0 1 216.8 20.7 62,2 8.3 95.3
West North Central. 12,231 9,612,183 il 7,802 5,875,467 [} 5,007 3,638,044 || 144.3 | 17L.7 55.0 63.6 57.6 66,1
South Atlangic...... 5, 048 4,019,838 || 4,317 2,780,706 || 2,622 1,602,982 || 126.8 | 172,01 " 37.8 66,1 64.6 64.2
Bast South Central.. 3,206 2,412,130 || 2,426 1,641,770 || 1,632 019,524 || 102.0 | 162.3 35.9 46,9 48.7 78.5
West South Central. 4,757 3,723,235 || 8,635 2,643, 847 || 2,474 1,504, 619 92.3 | 133.5 30.2 46,4 47.7 59.5
Mountain.......... . 4,828 4,716,199 || 3,000 2,027,122 || 2,028 1,819,343 [ 138.1 [ 169.2 50,2 61,1 52.4 60.9
PaCHIC ettt eeeaereriea e aees 7,915 8,808,616 || 7,348 7,000,681 || 4,480 4,311, 058 76,7 1043 7.7 24.2 64.0 64.5
NEW ENGLAND:
MAINE . et 772 619, 739 620 402, 394 502 308, 006 53,8 101.2 22.7 54.0 25.3 30,6
Now Hampshire. cooooeeeiiiiiiiiiirnnieaenns 732 603, 027 578 434, 617 422 286, 749 73.4 | 110.3 26.6 38.7 37.0 51.6
VOTIRONE . . o vt aevimenecanencaracnanemnanens 443 350,735 340 219, 847 207 188,780 49.2 85,8 30,3 59,5 14,5 16.5
MaSSACHUSCEES . o v et iaiee e 5,482 4,067,883 1| 3,054 2,981,043 || 2,072 2,235,647 || 105.2 | 103.9 38,6 52.9 48.0 33.3
Rhode Island....oeeuivereerearnnmnmaneaacanns 790 760, 323 511 512,771 450 350, 605 75,61 116.9§ 54.0 48.3 13.6 46,3
Connectient........ e eearees e 1,038 1,872,148 || 1,340 1,054, 261 745 520,652 || 160.1 | 253.5 44,6 7.8 79.9 99.0
MIDDLE ATLANTIC:
NeWw YOrK. e et ieiieiniiieeinie e ien v ieaenee 16,248 { 15,314,748 || 13,733 | 11,034,808 || 7,710 5,819,617 || 110,6 | 163.2 18.3 38.8 78.0 89,6
New Jersey.. gt 4,821, 852 2,989 2,479, 219 1,759 1, 370, 506 187.9 | 251.8 (9.4 4.5 69.9 80.9

Pennsylvania 508,402 || 7300 | 50087265 || 4502 | 3,241,421 || 138.4 | 196.1| 47.0) 88.3| 22| 573

4,143,088 || 3,131 | 2,264,802 || 2,157 | 1,543,025 | 118.5| 16841 50.6| 83.0} 45.2 46.7
2,371,606 || 2,209 1,525, 875 1,618 969, 263 70.01 144.7 271.7 55,4 40.2 57,4
.. 8,636,523 || 8,036 6, 223, 832 1| 3,002 3,032,721 138,21 184.8 16.6 38,8 105.0 105.2
MIChIEAR . oo e veeiaiiniiineanenaaeanes 4738 | 5223067 || 3,876 | 2,843,371 || 1,780 1,126,813 (| 166.2 ) 368.5| 22.2| 837 117.8) 1523
Wiseonsin. .oovue i 2,718 2,475, 820 1,921 1,227,013 867 541,049 || 218.5 | 357.6 41,5 | 1018 | 121.6 126.8
WEST NORTH CENTRAL:
Minnesoba. .o.oeviveiiiiiiii e 2,520 2,011, 137 1,568 1,222,493 1, 062 755,778 || 137.3 | 166.1 60,7 64,6 | '47.06 61,8
Towa.. . 2,083 1,679,790 || 1,320 921, 096 855 547,177 || 143.6 | 207.0 56,7 82.4 65,4 68.3
MESSOUTT. ool ineeaeaeaeennas | oa7er | 2 vie,aor || 2,434 | 1,883,844 || 1,800 | 1,30¢,640 || 100.3 | 112.5| 54.8| 47.4 | 5.2 44.2
North Dakota......oooviviiiiiiaas . 419 343, 746 232 197, 983 150 113,383 || 179.3 | 203.2 80. G 73.06 54,7 74.6
South Dakota.. .......oo.oiiviiniis - 449 411,790 338 2684, 159 169 127,143 | 165.7 1 223.9 32.8 55,91 100,0 107.8
B[R ) A el 1,227 979, 346 882 608, 703 404 313,427 203.7 | 212.5 30.1 63.6 | 118.3 91.0
S 12 1,766 1,409,778 || 1,109 787,189 567 374,496 || 211.5) 276.4 59.2 79.1 95.6 110.2
S0UTH ATLANTIC:
Delaware, Maryland, and District of Columbia.. 1,399 1,270,721 1| 1,240 936,805 || 1,024 759, 508 30,6 67.3 12,0 36,6 22.0 23.3
Vil‘},’lm’ﬂ:. L 561 453, 322 341 170, 884 178 99, 060 215.2 | 357.6 64.5 | 165.3 1.6 72.5
Vest Virgind ; 753 675, 094 439 256,471 262 168, (633 187.4 | 300.3 71.5] 164.2 67.6 51.5
North Qarol_im 921 631, 925 453 261,078 248 131,013 || 271.4| 382.3 | 103.3 |- 142.0 82,7 00.3
South Carolina . 721 533, 850 683 452, 456 261 145,357 |t 176.2 | 267.3 5.6 18.0 | 161.7 211.3
QCotgla. . 915 A83, 801 697 417, 959 384 232,711 138.3 | 150.9 3.3 39,7 81.5 79.6
Florida. 678 471,035 455 286, 053 265 156,700 | 156.8 | 200.8 49.0 64.7 7.7 82.5
TAST SouTH CENTRAL:
Kentucky 759, 383 407 635, 829 586 301, 794 76.2 | 151.6 13.7 19.4 55.0 110.7
Tennessee. . 778, 651 656 | 455,212 416 247,764 | 142.3 | 214.3 53.6 71.0 87.7 83.7
Alobsma. . 602,050 || 458 286, 030 343 208,533 || 135.0| 188.7| 76.8| 100.8| 320| 37.6
Mississippi 272,046 407 263,793 288 161,433 56.6 68,5 10.8 3.1 41.3 63.4
Wni{r 1?011’1‘11 CENTRAL:
rkansas 338, 417 360 242, 287 244 157,814 86.9 | 114.4 20.7 30,7 47, 3.
Louijsiana. ... 530, 516 489 371,034 541 382, 982 23.6 38.5 36. 8 43.0 —Z). (53 fg ?
Oklahoma.... 1 885, 880 785 581,580 414 204,604 || 165.9| 234.8| 40.2| 52.3| 80.6| 119.8
LB+« - e e e e e enaennn e e aanes 1,068,423 || 2,021 1,348,960 || 1,275 789,219 98.5( 149.4| 25.2| 450| 585 70.9
Moxﬁzmgm
{01117+ 1 S e 732 969, 498 514 625,918 318 360,768 || 129.5 | 168.7 42,4 549 [0
Tdaho..,. .o lIl0 Il 469 450, 753 324 334, 063 188 171,125 || 140.5) 163.4 | 44.8| 349 7%2 ﬁ S? S
WYOmMIDE. oottt 261 259, 786 163 149, 356 96 7,811 Hevernnas 233.9| 60.1 73.9 |eeennn 9L.9 -
Colorado., . oo 1,269 | 1,200,608 || 1,166 49, 864 918 775,045 || 88271 63.8! 88| 2r.ol| 2770’ 2000
New MexXiC0. coeenmieeiii i iiieiiie e 256 223,610 1568 119,088 83 66,981 208.4) 2337 62.0 81.7 |...... 77' 8
ATIZON 1 ee st e eeeeieeet v e e e aaaeaneaeas 436 451,163 a7 219,798 148 130,663 || 194.6 | 245.3| 100.9| 105.3 | 46,6 682
TTHH L e e eevieaeeenneaeanam e ernaeaneaan 1,215 937, 809 401 365,394 198 150,686 || 513.6 | 487.3 [ 203.0| 156.7| 102.5 | 128.8
NOVEAB st eeratvmerieiiaeeicacreaaer e eianas 190 154,012 147 113,636 8 264 ||eennnee. 99.3| 20.2| 85.5|-c...... 47.1
PAC{JFVIC:1
AShINELON. .. .vreiii i as 1,112 1,003, 365 1,078 880,300 885 800, 441 25. 0 36. 6 3.2 2
Oregon. ..., J 636 583, 145 532 387,119 467 416,424 1| 36.2| 40.0| 19,5 5315 i%, 3 _12' 8
California 6,167 | 7,132,056 || 5,738 | 5,823,203 || 3,128 | 3,004,103 || 97.2] 130.5 7.5{ 22.5| 83.4 $8.2

! A minas sign (—) denotes decrease. Perceniages are omitted when base isless than 100,
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Table 91 ;’ SALARIED EMPLOYERS.
| — —
AGGREGATE. WAGE EARNERS.,
DNN‘IDN D SIATE. i Total, Officers of corpora- | Superintendents g}féll‘f',;ﬁfflgﬁfgr ‘
& ND STATE. j tions. and manggers. | oqho o eniployoes.
¥
SN 3 | S
Num- | Salaries || Num-~| ... Num- tepiae | 2NUM- gne | Num- i} . Num- .
ber, |and woges. || ber, | Soletles. || 00 Salaries, | 0.7 ) Salarfes. | 0T | Salaries. 0T Wages.
UNITED STATES: - venerrernenrnennnns 105, 541 805,241,858 || 25,406 |S36,787,701 | 2,323 | 85,186,058 | 5,218 | 88,070,814 | 27,865 S22, 080,820 | 70,135 | 858,454, 157
Gn o_gnmunuc lmv(i‘nom;

ow tmgland.. oo 10,157 | 8,703, 855 4,172 1 4,063,488 358 688, 086 426 808,333 | 3,388 | 2,476,160 | 5,085 4,700, 367
Middle Atlantic. | 52008 | 29,735,002 || 10]313 | 12, 048] 555 50| 1,474,704 O3 | 2,100,000 [ 8773 { 7,460,801 { 21,735 | 18 Ggﬁ, 5§T
Tast North Central. R "1 361 | 22, 850,710 9, 230 | 9,537,466 443 | 1,027,522 1 1,131 1 87(1, G744 ] 7,656 (),(i33 270 1 15,131 | 13,313,244
West North Qentml 1%, 231 U (112, 183 11 8,093 | 2,863,241 231 366, 301 803 1 081,030 | 2,059 | 1 410, 000 | 9,138 4, 748: 952
South Atlam;le. Caen ...l 5,048 4 3119, 838 1 888 | 1,793,731 202 340, 667 650 07(3 399 | 1,136 6,865 | 4,060 2 826,107
Tast Splltll Central..o.oeeivinniiianns 3, 206 2 412, 130 ? 865 801, 956 81 129,061 255 302 316 529 570 570 1 2,431 1 610, 174
West South Central.................... 4,757 .{ 723, 235 1,612 1, 391 233 130 232,008 410 489, 559 1 1,072 f)(‘)‘l 576 | 3,145 2 332, 002
Mounta.m... ....... 4,828 4 716, 109 \;83 1 8(‘2 440 163 347,935 308 515,785 | 1,112 908,72() 3,245 2 853,759

PocifiC. .ot ieii e 7 916 8 808, 616 2,, 050 3,420 601 165 528,784 37 723,728 § 2,138 2,173,089 | 5,205 o, 3‘;3 016

an ENGLAND:

BB, « e viee e e et 772 619, 739 205 248,337 7 68,093 48 83, 547 150 93,607 477 371,402
New Hampshira. . 732 | 603,027 206 | 190,002 49 68, 151 38 51,201 119 70, 630 526 413, 085
Vermont. . 443 350, 735 142 117,594 25 2& 675 43 48, 802 T4 45,117 301 233, 141
quchusetts 5,482 | 4,557,853 || 2,844 | 2,624 056 194 205, 610 185 401,240 | 2,535 | 1,835,106 | 2,638 | 1,032 997

Rhode Island PO 790 760, 323 200 272, 556 22 (56,99() 21 44, 142 157 161,418 5490 487,767
Connectietb. . ..o voeveivieiien o iienns 1,988 | 1,872 148 486 610, 043 61 162,461 71 177, 381 353 270,200 | 1,453 | 1,262,105
MIDDLE ATLANTIC: :
Now YOrkeoemceneireiiiniiiianiaanann 1!_5,24,-‘} 15, 314, 748 6, :218 6, {,‘_»53, QB7 267 708, 752 5281 1, 1‘;35, 556 0,4?3 4,509,379 | 10,030 8,761,001
New Jersoy.. A Tsoes | 4rsensse | 10300 | 10531615 59 214, 217 108 238,758 | 1,133 | 1,078,641 | 3,705 |  3.200)236
Ponnsylvenite .. ...neniomonen oo 10,735 | u,508,492 | 2795 | 2063252 224 461,735 352 712,676 | 2,210 | 1,788,841 | 7,040 | 6,635,240
AS’l‘ Norrti CENTRAL!

(051 PP 4 714 1 4,143,088 || 1,339 | 1,278 813 s 237 506 238 378,452 { 1,002 GG4, 855 | 3,373 2,864,875
Indiana. . 897 2 371, 606 75? 708, 244 95 177 552 .1()& 207, 922 494 372 766 | 2,145 1,613,362
IHinois. .. ‘J 2094 8 ()SU 523 4,723 | 4,903, 549 1Q7 530, 88.(1 34:2 (72,885 | 4,274 | 3, 899 778 | 4,571 3,732,974
Michigan.. R 4 738 5, 22.5 067 1,716 | 1,082,171 52 160,963 Zéé 419,401 | 1,420 1 401 807 [ 3,022 3,240, 896
Wlsconslu.. i eeeeeraaare e 1, 718 475 826 700 014 680 80 120,615 154 200, 609 466 2J1 065 | 2,018 1 8()1 137

‘Wrsr NortH CENTRAL:
Minnesota......... i ceiaiaaaeans 2,520 | 2,011,137 608 628, 147 47 86, 242 144 230,501 417 311,404 | 1,012 1,382, 99
aom | Temo |  653] 504081 55 70478 | 187 | 225,801 | 431 | 2080350 | 1430| 1085, 150
3,767 | 2776, 507 817 674, 360 30 74, 368 142 185, 697 636 414,304 | 2,950 2,102,228
North Dakota. 419 343, 746 98 101 309 11 15,412 38 53,788 445 32,109 321 242,437
Napea If’:%“"“‘" |l gl o) Gmae) o d) LAy g o) s e omn) s
raska.... 5 3 : 5 3 i4, 39 y 40, 627 898 647, 201
KaNSaS . euverrenearaanneraninnan o] 7es | 1,400,778 168 405, 426 26 37, 081 156 189, 084 286 178661 | 1,308 1, 604 352
SoutH_ ATLANTIC
Delaware, Maryland, and Dlstricl, of

Colum’ ,m................ Jo1,3800 | 1,270,721 (38 502, 869 32 86, 508 72 119,916 536 3806, 365 76! 677, 802
Virginia....... 661 453 322 149 lol 110 20 35 215 Hd 65, 075 75 50, 819 412 602, 219
\Vest Virginia.. 763 ﬁ75, 094 183 2()4 247 31 4.3 (81 66 03, 562 86 67, 004 570 470, 847
Horth Garolina. mlogbo) me) aoti) &) el @) omeio o o) sl ) s

outh Carolina 533, 8 206 5 83,232 ) , 800 516 317,464
Georgin. ..ocvuaniian,. . 9156 .)83, 801 260 208,416 28 37 851 114 10&‘; 440 118 bl 125 655 675’ 475
0o i £ A O 78 471, 035 213 180, 086 21 21 704 71 82,072 121 76 310 465 290 D49

LEasT SouTH CENTRAL:
%Centu(’ky ............................. i,ggé ;gg ggg 3;,3 %(7){ ggl gg gé gi]}t '(T’g 1?)0 gé? %g'; IE, éSS 715 487,082

eNMNe8S5ee. .. ... z 5 . 5, 1 84 726 47b 846
Alabama.. J Tas| cozosoll 157 151,208 8 11, 250 54 41,910 95 8121 | 649 450, 757
MJSSJSSlppL.... ........................ 451 }72 046 110 77,157 10 7,040 36 38 281 64 30, 936 341 194 889

‘WEST Sourr CENTRAL!
Arkansas...... verenmeann reeeeeaeaaieas 450 338,417 184 143, 970 22 27,5649 G& 66, 551 a7 49, 870 272 194, 447
Louisiana....... §30, 515 247 210, 044 14 20,084 52 59 568 181 122,202 422 310, 571
Oklahoma............. . 885, 880 318 287, 466 34 42,771 03 120 512 191 124,183 783 598,414
Texas..... P 1,068,423 863 7!8, 853 60 132 694 200 242 528 G603 .373, 231 1,668 1, 219 o670
MOUNTAIN:
Montang.........cco..een (SN .. 732 969, 408 221 361, 105 20 93,087 66 122, 553 135 1-15,465 511 608, 393
o m)omm) wm)owm) oB)owm) =) ol oW g ) o

yom ng.. ] : 60 42 15: 155,773
Colorado. . 1,269 | 1, 2(;9 GO8 373 418 430 33 68,’ 146 83 141:70(1’ 257 208 578 896 851:178
New Mexico. 256 'y ,010 92 76 766 26 16,165 28 37, 888 38 22 713 164 146, 744
Arizona............ 436 451,163 184 188, 245 30 53,416 34 54,707 100 80 ,123 272 262, 018
Utah.....ovvvnnn. 41,25 937,869 338 400,617 17 51,866 33 58, 928 288 289, 823 817 537, 252
Nevada........ Crrenieeenaaes e 100 154 2 63 64,075 8 17,642 13 13,902 42 32,441 127 89, 937

P AcIFIC:
Washington.......o.ocoviiiiiiennnaaa. 1, 112 1,093, 365 330 320, 567 26 40, 468 58 81,142 249 207, 947 782 763, 808
Oregon .. 5?4'! 195 210 24() 577 25 50, 801 51 74,980 134 120 796 426 336 618
Californig. .c.ooooieiinneiianas 7, 132 050 2,110 2, 849 467 114 437,515 241 ab'/’ 606 | 1,7657 1, 844 346 | 4,057 4, 282 589

Output of central electric stations per employec.—An
attempt has been made for this census to show in a
detailed way what may be termed the ‘‘labor efii-
«clency’’ of central electric stations, classified according
to the form of ownership and according to whether
they generate current or merely purchase from other
«companies. While satisfactory data are not available
for 1907, the figures for 1912 are somewhat more

dependable, and- comparisons can, therefore, best be
made only for the last two census periods. ,

As shown in Table 92, the average amount of current
generated per employee for all stations was 241,028
kilowatt hours in 1917, as compared with only 145,826

Idlowatt hours in 1912,

To indicate the condition
correctly, however, the entire output of such stations,
including current purchased as well as generated,
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should be considered. Accordingly, we find that the
average output of such stations per employee, includ-
ing current purchased for distributicn to customers,
as well as current generated by the plant itself, was
299,072 kilowatt hours in 1917, and 174,637 kilowatt
hours in 1912, The average for plants purchasing
all current has apparently decreased from 235,388
kilowatt hours in 1912 to only 210,497 kilowatt hours
in 1917. This decrease is accounted for by the change

ELECTRICAL INDUSTRIES:

1917.

already referred to in other portions of the report,

which took place in some of the large stations in
New York, With these general figures for all stations
in the United States should be compared the data
for hydroelectric stations as presented in Chapter ITI."
In these large plants the average number of kilowatt
hours generated per employee was 544,137, and the
average total output per employee was 625,983 kilo-
watt hours.

Table 92 OUTPUT OF CENTRAL ELECTRIC STATIONS AND AVERAGE OUTPUT PER EMPLOYEE: 1017, 1012, AND 1907,
Average output per
Number of employees. Output of stations (kilowatt hours). employee (kilo-
‘ wait hours), Average
Census agéglel;l ¢
1V 1 SENISUS -
DIVISION. year, In 1 Plants generating all or part ated
plamts plngts of current. Plants | Plants per
Total, | ‘Sting |, PO hosingall || abiaeal | chasing | ploye
'ofal, abing 3 purchasing al ating al chasin yee
all or ehgﬁng current. orpartoff  all & (ldlowatt
part of current Generated, Purchaged. current. | current, || hours),
current. "
Untted SEALOS .. oot e e 1917 [1'105,541 || 99,666 | 5,875 || 25,438,808, 272 | 4,860,075,114 | 1,236,0670,848 || 299,072 | 210,407 || 241,008
1912 70,835 || 73,940 | 5,395 || 11,560,100, 885 | 1,343,583, 623 | 1,260, 018,083 || 174,637 | 235, 388 145, 826
1007 47,632 || (2 (2) 5, 862, 276, 737 @) [ | A F 123, 074
New England. . .ooooooiiiiiiiiii s 1917 10,157 || 9,487 670 || 1 835, 584, 072 433, 356, 678 144,754,181 | 280,163 | 216, 051 180,721
1912 7,352 || 6,838 | . 54 5, 370, 442 28, 353, 032 98’ 468,204 | 132,163 | 191,572 117,707
1907 5,088 || (2) ©) 47.; 802, 067 ) [ N | AN I 03,121
Middle AGlRntio . oo 1917 32,048 || 80,401 | 1,047 || 7,659,317,763 1 1,186,008, 037 430, 451,842 ! 300,853 | 261,355 238, 995
1912 24,022 || 210754 | 2'268 [| 3] 548, 605, 305 208, 208, 986 783,105,828 || 172,608 | 345,285 147,793
1907 | 18077 | " {3 3 || 2,000,304, 160 ® [ A AN IR 143,758
Tast North Central, .o .oveeeii e aeaaoaeans 1917 24,368 |1 22,003 | 1,368 || 5,757,150,135 348,216, 198 267,389,624 || 205,532 | 195,460 || 236,327
1912 10,233 || 180102 | 10181 (| 2)527, 064, 007 108, 610, 018 170,132,404 | 145,540 | 150,427 131, 439
1907 10] 324 3 @) || 1,075,933, 354 '@ @ LT 104) 217
West NOrER COmbIal. v aueeeenseeeaeaiceeeaeeanaaaan 1917 12,231 || 11,553 878 || 1,770,475, 523 637,345,129 153,162,900 || 208,935 | 225,904 145,244
1912 7,802 || 7,230 653 || 712, 505, 442 71,370, 825 112,164,613 || 108208 | 171,768 90, 203
107 || s007f () 0 386, 180, 647 o ty LT T 77198
South ABIATBIC . < .o 1917 5,048 || 5,470 478 || 1,745,295, 143 346, 637, 016 60,527,318 | 882,437 | 145455 || 203,426
1912 4317 || 4,087 280 '790, 808, 307 360, 514, 227 38)202,431 || 272,334 | 136,437 169, 075
1007 2,622 || (%) 1) 286, 437, 175 (O Gy LT T 101, 616
Tast South Central. c.ovveeecoraiiiiaaiaiaaenenn. 1017 3,208 || 3,187 129 || 1,048, 814,771 387,120,228 18,470,023 || 437,618 | 143,188 || 318,208
1919 2,426 || 2,851 75 || w27 664) 808 , 088, 7,950,846 || 100,236 | 106,131 93, 844
1007 Leaz |l () ( 118) 031, 967 g Sy LT T 72, 601
Wesh SOt Combraloooeeerereraeereraninaanas s 1917 4,757 || 4,562 205 482, 845, 862 113,661, 810 43,041,915 {| 130,990 | 214,351 101, 460
1912 3,655 || 3,634 21 233, 047, 656 37,080, 053 1,674,415 || 74,584 | 700734 04, 008
1907 2,474 || ) (®) 138, 755, 643 ® [N | IR T A 56, 086
MOUREAIT .+ 1. e e e eeenneenneernaoeaenenanaannannenns 1917 4,828 I 4,547 281 || 2,036,104, 737 301,966,372 86, 845,353 || 514,221 | 131,122 421,74
1012 3,000 || 2,888 202 " 845, 393, 882 160, 585, 745 27 615,735 || 348331 | 136,712 || 273590
1907 2098 || &) @) 381, 032, 187 o Gy LT 187,888
PACHIC e e v ceeeeeanmaaeeraeaaeannaaaeaaeaaaan 1917 7,015 1| 7,496 419 {| 8,000, 825, 266 363,841, 846 72,127,083 (| 461,060 | 172,141 301, 260
1012 7348 || 7,007 951 || 1,877, 662, 856 345,712, 811 30,505,866 || 813,202 | 121806 265, 534
1907 4480 || ) ) 1012, 199, 537 [ORN @ L 225, 037

t Seo . 18 for states composing the several goographic divisions.

It is perhaps more significant to note some of the
averages for municipal and commercial stations
taken separately. Accordingly, it appears that the
average amount of current gemerated per employec
in the former is only 95,684 kilowatt hours, while in
the latter it is 257,702 kilowatt hours. The average
output of the so-called generating stations, including
purchased current, is 113,729 for municipal plants
and 318,387, or nearly three times as large, for com-
mercial stations. The difference was not so marked
in 1912. In 1917, also, the average output per em-
ployee of plants purchasing all current was 243,165
kilowatt hours for commercial stations and 111,350
kilowatt hours for municipal plants.

Those geographic divisions which led in the aver-
age output per employee for commercial generating
stations are the Mountain division, 535,687 kilowatt
hours; Eest South Central, 527,159; Pacific, 486,942

2 Pigures not avallable.

kilowatt hours; and the South Atlantic, 458,093.
Municipal plants repart the highest output of generat-
ing stations per employee in the Pacific division,
254,772 kilowatt hours; in the Bast North Central,
150,524 kilowatt hours; and in the New England,
137,186 kilowatt hours. The highest averages for
commercial plants are found in the states with exten-
sive water-power development. The lowest average
output per employee for this group of stations is re-
ported under both classes of ownership in the West
South Central division, where small oil and gas using
plants are very common. 'The output in t}us d1v151011
is 146,801 kilowatt hours for commercial stations
and only 53,504 kilowatt hours for municipal plants.
The largest average output per commercial station
which purchases all current is found in the West
North Central division, 296,884 kilowatt hours. This
is closely followed by the Middle Atlantic, the East
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North Central, the New England, and the West South

.

Central divisions.

Municipal purchasing plants report

the highest average in the Pacific, 175,361 kilowatt
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reported by commercial stations in the Mountain
division, 133,350 kilowatt hours, and by municipal
stations in the East South Central division, 51,391

hours, and the Middle Atlantic, 125,546 kilowatt | kilowatt hours.
hours. The lowest average for this kind of plant is
Table 98 . OUTPUT OF COMMERCIAL CENTRAL ELECTRIC STATIONS AND AVERAGE OUTPUT PER EMPLOYEE:
able 917, 1912, AND 1907,
s T Average output
Number of employees. Output of stations (kilowatt hours). per em{)iovee
. (kllo\mt hours). || Average
amonnt
DIVISION. c‘(??:;}s In n Plants generating {111 or part of gencrated
A plants current. Plants per em-
gencrat- Plfg}‘f“ Plants generat- p{,’i.?‘ﬁgss_ ployes
Total. |\ ingall | T purchasing all || ing all || (kilowatt
or part | Chas, o tod Purchased current, or part of c!unl'%'gnt hours).
of cur- | [g 0l | Generated. urchased, cuireent,
rent, -
United States. ... i it i iiaraanas 1917 04,679 ) 90,200 | 4,419 1} 24,398, 983,183 | 4,338,662,287 | 1,074,545,276 318,387 | 243,165 257,702
1912 71,395 66, 5831 4,812 || 11) 031, .)83 155 1 317 617 940 1 207 304,288 180, 471 250 894 154 516
1907 || 42086 || &) " || 5 572,813,049 ) i OSSR IR A 132478
New England. ... iiiiiiiaaaanan, 1917 9,533 8,072 561 1,776, 280,676 422, 000, 426 135,425,710 245,016 | 241,400 186, 331
: 1912 6, 850 6 376 474 26 143 047 36,497,608 94 893 001 135 205 200, 196 120,60.)
997 | 4my | 480, 903,003 [0} [N | FROS AU ee v 95, 308
Middle Atlantic. . ... ceiienciie it 1917 31,458 || 29,890 1,568 7,618,232, 163 1, 485, 696, 667 420, 533,674 304, 581 268, 197 242,172
1012 25 545 a1, 202 1 2,288 5 519 21(1 083 206 2()5 401 731 767 031 174 968 | 346,989 14‘1 468
1907 || 13820 {8 {1 1,083, 341 586 o) M | U ISR 146,697
East North Central. .. ..o il iiiiianas 1917 20,992 [| 27,245 47 5,348,721, 569 343, 004, 990 197,237,840 281,142 | 264,040 254,708
1912 16 592 15 761 831 2 230 '524 043 103 01.), 230 1-3‘3 477 620 1-)1,218 163, 030 137 435
1007 1 8159 () @ ? 960, 308" 248 0) | A s 117,699
West North Central. ... ..o riiiiiiiiiiiennans 1917 9,874 8,415 459 1,623, 567,900 833,.810,940 : 136,269,850 || 239,764 | 206,834 16‘1 429
132 G 476 87 600 659 867, 731 1, 171 803 109 120 202 122 879 181 867 100 505
1907 | 4124 O 1) 342, 800) 564 Q) [ R L NN 3,123
South Atlantde. .. ..o i 1917 4,628 4,390 238 1,660, 198,197 341, 829, 401 39, 885, 454 458,003 | 167,580 360 674
1912 3 327 3 154 173 680 541 054 .369 399 444 25, 565, 820 332 901 147 722 204: 560
107 || Loeall ) 236, 136,778 m oo LT 122,732
East South Central. . ... . oo ioe i ieiaaan.. 1917 2,060 2,558 108 1,012,378, 561 336,905,376 17,391,411 527,159 | 161,082 379,737
1912 1,024 1 855 69 95, 999 962 7,986,426 7,664,531 109 066 | 111,080 1017871
07 || 3104 || (1) ) 97,074, 576 [O) Sy ceeeeeean|| 81,302
West Qouth Central. ... i e iaeinannns 1917 3,053 3,781 172 441,694,042 113, 361, 810 40, 357,001 140,801 | 234,034 111,736
1912 3,117 3 103 14 211 ()50 496 .36 423 503 859, 127 79 755 01 366 67,700
1907 || 2amw | W ® 125, 947, 066 o ey T L A 56 758
MOUNTAIN. .« et e ittt it i e e 1917 4,578 4,320 249 2,017,305, 528 301,684,882 33, 204,041 535,687 | 183,350
1912 2,857 2yl 1 90 4689 160, 410 233 25 004, 972 359, 021 144 472 ..82 919
1007 [} vese ||t @ 375, 815, 304 Q) Q) RN IR 101,547
PRCHIC. .o i e, e 1917 6,007 6,680 317 2, 801 505, 547 361,177,795 54, 240, 205 486,942 | 171,105 413,262
1912 6,007 0,380 218 -‘330 32() 270 326 50.), 196 25 961 894 ddr 662 119 081 277 103
1007 | 42331 () @ 1 000, 486, 774 o7 Ty LT T 236, 354
o - T L Figures not available.
. T o OUTPUT OF MUNICIPAL CEN;I‘RAI; ELECTRIC sm'u;zqs AND AVERAGE OUTPUT PER EMPLOYEE:
Table 94 1917, 1912, AND 1007,
B B : Average output ’
Number of employees. Output of stations (kilowatt hours). per employee
' e (kilmvatt hours). || Average
Gnsus e amoung
DIVISION. . In . fener,
year, plants pl}ll;lts Plants generating all or part of Plants | ponie *'ngle%‘fd
generat- P current. Plants generat- | oo S | ployee
Totel. |ingall | DA purchasingall || ing all or | PRTEAS (kllnwutt
or p}m all current. part of curﬂ;-em‘ hours).
oot current. || Generated, Purchased. enrrent.
TUTECA SEAES e oo s 917 [ 10,862 { 9,406 | 1,456 | 1,039,320,080 30,412,827 | 102,125,572 || 113,720 ( 111,350 | 95,084
1912 7,940 7 357 ! 537, 526 730 25, 865, 683 62 614 604 70 593 107,401 67,600
1007 || 5566 I6) 280, 462, 788 ty R | RSSO A 52,006
New England. ... .ooouiniiiiiiiiiiiiieniieiennnn, 1917 624 515 109 59, 204, 396 11,358,252 9,328,471 137,186 85,582 15,023
1912 502 462 40 59 236,395 1 855 424 3 57.)_, 293 BI 856 , 380 75 160
. 1907 357 &) (O] 22 899 0064 ( ) . ( ) [ vee 64 143
Middle AtIantic.. ..ottt 1017 590 511 79| 41,085, 600 1,232,270 9,018,168 84,771 [ 125,546 69,637
1912 477 462 15 |l 29 389, 222 95 495 l 3'38 207 43, 820 89,220 61,613
1007 457 (&) : (O 2‘1 962 574 Q] ( 5 2NN | PO R 58, 811
East North Central. ... .iicioeeiiiiiiaan. .. 1917 3,369 2,748 ‘ 621 | 408, 428,566 5,211,208 70,151, 784 150,524 1 112,066 121,231
1012 2,641 2,341 | 300 247 64.0 054 3,594,782 d4 6)4,874 101 319 115,516 93,768
w07 || 2185 (O | @ 115,625, 106 ) O A A I 53, 407
West North Cenlral. .. ... ..o..oiiiiiiiiiaiaann.. 1017 2,367 2,138 218 152, 90/,623 3,534,180 16, 893, 059 73,172 77,137 64,874
1012 1,4lb 1,363 53 51 727,711 109,022 3 044 321 45,434 57, 440 43, 503
1907 883 M) ") 43 380 083 ) () ................... 9,128
South Atlantie. . ... .. .o i, 1917 1,330 1,080 24 76,006, 046 4,808,515 20,641, 864 74,012 | 123, 508 57,649
. 1012 990 883 107 49, 32n 343 114 783 1l 646 611 5a 991 118 103 49, 824
1077 608 ) 30,300, 307 Q) [ | RO TN L 43410
East South Central.. ... ...l 1917 630 609 21 36, 436, 210 1,024,852 1,079,212 57, 835
18912 502 498 5 d] bb4 546 2,500 295, 315 133, o7e
1607 e () 0] 21, 557, 391 m 0] 49,218
West South Central......ov.vnieie e 1917 804 771 33 40,951, 320 300,000 3,584,014 53,504 { 108, 634 60,035
1912 538 531 7 22 897 169 000,550 " 81 15, 288 44,365 116 470 42, 560
1907 255 m 6] 12 305 587 (1) (O T | ISR ISR 50, 230
Mountain. ..o e 1917 250 218 32 18, R80, 209 281,400 3,641, 312 87,936 { 113,791 75, 557
1012 133 111 22 8,803, 413 11.),512 1 61() 813 80, 891 73,219 66, 191
1997 8| o) 5,216, %23 0} [0} TR R 79,043
) T3 T 1917 918 816 102 205, 229, 719 2,064, 051 17,886, 788 254,772 175,361 223,562
1912 741 708 33 46,842 b86 14, 267,615 4,033,972 93,376 | 140,423 63, 215
1907 247 @ ) 11,712, 763 ® o | T 47,420

! Figures not available,



Craprer X.—COMPARATIVE FINANCIAL AND OPERATING STATISTICS OF
SELECTED. GROUPS OF CENTRAL STATIONS.

Purpose and method of sclection.—On account of the
wide differences which exist between the various
central electric light and power stations, resulting from
the character of their ownership, their size, and the
nature and extent of their business, as well as from the
type of primary power used, it is a difficult matter to
draw wholly satisfactory conclusions, based on the
general statistics of the imdustry, regarding the
financial and operating efficiency of typical stations.
For this report, therefore, an attempt has been made
to compile such statistics for carefully selected groups
of stations, commercial and municipal, plants being
arranged according to the kilowatt capacity of their
dynamos and their total output in kilowatt hours and
classified according to the source of primary power
used, whether steam, water, oil, or gas. Typical
plants purchasing all of their current have also been
separated from those which generate current. From
the resulting data here presented it is hoped that some
profitable study can be made of the economics of
large-scale production in the electric light and power
business, together with a comparative survey of the
conditions which result from the utilization of different
kinds of primary power. Incidentally, also, it may be
possible to draw some conclusions regarding the com-
parative efliciency of municipal and commercial
plants, though the former are in most groups too few
to serve as a basis for fair comparison.

The aim has been to select what may in general be
termed ‘‘representative’’ plants, which, so far as the
general nature of their business and conditions of
operation are concerned, will lie between either
extreme. The probable accuracy of the schedules
returned by the various stations was also borne in
mind. Accordingly, the following classes of plants
were omitted from these special tabulations: Al
composite plants, for which the balance sheets and
operating accounts are frequently questionable; un-
incorporated plants; plants which do only street
lighting; plants which sell their entire output for
power or to other companies, or both; and in the case of
generating stations, none is included unless it produces
90 per cent or more of its total output of current.
Further, in the case of steam plants, none was included

which used any water power or any internal-com-~

bustion engines. No plant, in Tact, wasselected which
used more than one type of primary power, with one
(126)

exception. In order not to omit those important
hydroelectric plants which merely use some motive
power other than water as an auxiliary, a water-power
plant was defined as one ““of which at least 75 per cent
of the primary power equipment consists of water
wheels or turbines.”

The selections having been made in this manner for
the purpose of studying the comparative investment
data, stations were arranged in 10 different capacity
groups, ranging from under 200 kilowatts to over
100,000 kilowatts. The same stations were rearranged,
according to their kilowatt output, into 11 groups,
ranging from under 200,000 kilowatts to over 200,-
000,000 kilowatts, for the purpose of studying unit

- costs and income and general operating statistics.

The number of stations which meet all of the re-
quirements imposed, and which, accordingly, are
included in the special tabulations, are 840 com-
mercial generating stations, consisting of 370 steam
plants, 229 water power, 215 oil, and 26 gas; 591
municipal generating plants, comprising 285 steam, 52
water power, 240 oil, and 14 gas; 571 commercial
purchasing stations, and 373 municipal purchasing
stations. Hence these stations represent, in the case
of generating stations, 25.1 per cent of all commercial
and 33.3 per cent of all municipal stations generating
current, while 65.1 per cent of all commercial pur-
chasing plants are included and 68.9 per cent of
the corresponding municipal plants.

Comparative value of plant and equipment of generat-
ing plant, grouped according to Teilowatt capacily of
dynamos.—In Table 95 are summarized the results of
a portion of the special tabulation. Here ig shown,
for a total of 830 commercial and 586 municipal sta-
tions, the average capacity of dynamos per station and
per machine, together with the value of plant and
equipment per kilowatt capacity of dynamos.

For both steam plants and water-power plants a
sufficiently large number of commercial stations are
to be found under every grouping to enable reasonable
conclusions to be drawn from the figures presented.
Oil and gas plants are of significance only in the two
lowest groups. Tn all classes, however, except in the
case of steam plants, there are few municipal stations
outside the lowest group. Municipal and commercial
coal-using plants can, however, be compared as far as
the fifth group, which reports a dynamo capacity of
less than 5,000 kilowatts.



Table 95 COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC
STATIONS—AVERAGE CAPACITY OF DYNAMOS PER
STATION AND PER MACHINE, AND VALUE OF PLANT
AND EQUIPMENT PER KILOWATI CAPACITY OF
DYNAMOS, FOR GROUPS OF STATIONS SELECTED
ACCORDING TO THE KIND OF FPRIMARY POWER

usEp: 1917,

TOTAL KILOWATT CAPACITY Value of
OF DYNAMOS PER STATION. ; Averags | plant and
Number c.;&)ggﬁ”;%[ capacity of || équipment

of stations || s TEE2Y S || "dynamos || por kilo-

taken. Y s b er watt co-

machine, acity of

YOAMOS.
Com-|Mu-|| Com- | Mu- ||Com-| Mu- ||Com-| Mu-
mer- |nici-|| mer- | niei- || mer- | nici- [} mer- | nici-

cial. |pal, || eial. | pal, |f cia. | pal. || cial. | pal.

STEAM (COAL-USING) PLANTS.

Under 200 kw....ooeiveoen.. 138 | 173 100 04 62 65 H $211 | $182
200 but under 500 kw .. Jos) oed 300 306 ¢ 123 1 135 ;| 2062 158
500 but under 1,000 kw. 31| 20 696 637 || 2111 190y 460 ( 148
1,000 but under 2,000 Jcv

1,208 || 357 | 380 | 263 1 151

2,000 but under 5,000 kw.._.[ 26 8 3,120 | 3,132 670 | 716 258 | 137
5,000 but under 10,000 kw., .. 17 2 7,697 1 5,350 ||1,180 {1,750 272 | 121
10,000 but under 20,000 kw..{ 11 2 |} 14,807 113,200 112,172 13,300 || 333 | 188
20,000 but under 50,000 kw.. 9 ].....] 80,800 j....... 2,108 |...... 240 |[.....
50,000 but under 100,000 kw . 31..... 73,500 1. ...... 3,820 |...... 201 |..-..
100,000 kw. and over.......: L 108,018 |....... 5,413 |...... 208 |cn..

WATER-POWER FLANTS.!

. 1,284 | 1,267 || 3168 | 475 350 255
40 B ..., 2,622 1....... [ P, 316 |..--.
5,000 but under 10.000kw . _. 4.0 7,075 L. 778 |oennes 259 |.....
10,000 but under 20,000 kw .. 6l.... 14,445 ). ...... 1,364 |...... 425 |.....

20,000 but under 50,000 kw..| 10| 2 || 30,805 129,600 ||2,207 13,047 || 381 | 221
PLANTS USING ONLY OIL.2

Under 200 kw.o. o oovucannnns 180 | 232 42 40 271 27| 802 | 267
200 but under 500kw. ......{ 13 5 324 339 105 | 141 || 3069 | 214
2,000 but under 5,000 Iew. ... Bliuee.s 3,430 [....... GRB {...... 424 |.....
10,000 but under 20,000 kw.. 3 [enns 16,200 [...vve. 2,314 {...... 330 |.....
PLANTS USING ONLY GAS.? i
Under 200 kw.o.oooooen.n.- 14 9 110 02 70 55 158 | 139
200 but under 500 kw .. . § 4 330 245 || 118 98 (| 163 ¢ 178
500 but under 1,000 kw...... 2 PR 604 |....... 160 |...... 425 [....e

1 Bxelusive of 2 commereial plants of the class /50,000 but under 100,000kilowatts,”’
to avoid disclosure ol individnal og)emtio'ns, and asingle municipal piant of the class
£¢2,000 but under 5,000 kilowatts.’

2 Tixelusive of 2 commerciad plants of the class /500 but under 1,000 kilowatts,”
2 of tho class ¢¢1,000 but under 2,000 kilowatts,”” and 1 of the class ‘* 5,000 hut under
10,000 kilowatts,”” to avoid diselosure of individual operations, and all single mu-
nicipal plants, including 1 of the elass 42,000 but under 5,000 kilowatts,” 1 of ithe
i:{]:}ss ¢ ;000 but under 10,000 kilowatts,” and 1 of the class ¢/10,000 but under 20,000

ilowatts.

8 Toxelusive of 1 commercinl plant of the elass ‘1,000 but under 2,000 kilowatis”
and 2 of the class ‘2,000 but under 5,000 kilowalls,” to aveid disclosure ol individual
operations, and asingle munieipal pf&ut of tho class ¢/500 but under 1,000 kilowatts.”

1. Steam plants.—Municipal and commercial steam
plants show the closest relation in investment in the
lowest, group, the former reporting an average of $182
per kilowatt capacity and the latter an average of $211.
From this point the divergence is marked, municipal
plants reporting a far lower cost per kilowatt than is
found in the commercial stations. Various reasons
for this lower investment have already been sug-
gested in earlier chapters. of the report. Perhaps,
however, mention should again be made of the follow-
ing facts: As the size of stations grows larger com-
mercial plants are constantly serving a wider territory,
which embraces numerous municipalities in addition
to that in which the plant is located. This makes
necessary a heavy investment in distribution lines,
transformers, meters, etc., which increases the per
capacity investment by an indeterminate amount.
At any rate, it very Irequently happens that invest-
ment in the distribution system is far in excess of that
in the generating plant itself. Again, commercial
stations, as the figures show, keep their equipment
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more nearly up to date than do municipal stations.
This necessitates constant increase in investment.
Further, it is also true that commercial stations are
ordinarily disposed to keep a higher amount of re-
serve dynamo capacity than are the others. They.
also usvally invest more in their buildings. Perhaps,
also, in many cases they charge to capital account
certain expenses of extension, renewal, or replacement
which municipal plants may meet out of operating -
income, a practice which may malke it possible for the
time being to pay a high rate of dividends. TFinally,
a number of intangibles are no doubt included in the
investment account of many commercial stations.
Municipal plants, on the other hand, frequently do
not carry on their books as investment that part of
the value of plant and equipment the liability against
which has been canceled by the liquidation of bonds
originally issued to cover the cost of construction.
TFurther, the value of real estate used by municipal
plants is sometimes carried merely in the general
accounts of a municipality, without being included in
the value of the plant and equipment of the electric
station. "So far as intangibles are concerned, also,
there is, of course, no opportunity to include such
items in municipal plant investment. Other sugges-
tions might be made, and as local conditions are not
known it is possible that many of the figures for these
selected but relatively small groups of municipal
plants are not as representative as could be wished for.
Beyond a doubt, however, the showing here made is
a highly creditable one.

As coal-using plants increase in size, it does not
appear from the figures'in Table 95 that there is any
marked tendency either to an increase or a decrease
in the value of plant and equipment per kilowatt
capacity of dynamos. To be sure, an abnormally
high figure, $390, is found in the third group of com-
mercial stations. This figure, however, results from
abnormal conditions reported by one or two of the
schedules included, and should be omitted in dis-
cussing the general data. With this omission, it is
found that the second group shows a somewhat
higher per capacity investment than does the first,
and from this point until the group between 5,000
and 10,000 kilowatt capacity is reached there is little
change. The next group reports an average of $333
per kilowatt, which again seems to be out of line with
the figures on either side, and is probably due to the
fact that the relatively few number of stations re-
porting do an extensive distribution business. From
this point a rapid decrease is noted, to $240 and $201
in the two following groups. The group reporting
100,000 kilowatts and over’”’ shows an increased in-
vestment, $295. This group comprises those central
stations which distribute current in densely populated
territories frequently serving scores of municipalities.
On account of the difficulties of line construction

.
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which they must encounter, as well as because of
the many additional expenses in investment which
they must undergo in order to keep the public satis-
fied, it is not surprising to find that the cost per kilo-
watt of such plants is higher. Municipal plants show
no very marked trend in the matter of investment as
the size is increased.

2. Water-power plants—Both commercial and mu-
nicipal water-power plants report a much higher
investment per kilowatt capacity of dynamos than
do the corresponding groups of coal-using stations.
Herc again, however, the figures are much lower for
municipal plants; nor does it seem possible to draw
any definite conclusion regarding the cconomies in
investment as the size of planL increases. 'The invest-
ment per kilowatt in the 10 commercial water-power
plants in the group having a capacity ranging from
20,000 to 50,000 kilowatts is $381, slightly higher
than that of the 105 plants reported in the lowest
group, $360. .

3. Oil-using and gas-using planis.—FPlants using
only oil report a relatively high investment.. In fact,
there is little difference between the per kilowatt
capacity value figures of this class of plants and the
water-power plants. Gas-using plants, on the other
hand, report the lowest investment of all, except for
the class of “500 but under 1,000 kilowatts,” which
shows a value of $421 per kilowatt capacity. There
are so fow of these plants that the figures do not mean
much.

Comparative value of plant and equipment of plant,
grouped according to number of kilowait hours gener-
aied.—Practically the same plants which were used in

the tabulations summarized in Table 95 form the basis |

under a different classification for the figures which
are presented in Table 96. Here, however, the classi-
fication is made on the basis of the number of kilowatt
hours generated, and not only are operating and
value data shown, but also the income and expenses
per kilowatt hour sold. Similar figures are also
presented for all commercial and municipal gencrating
stations in the United States wherever it has been
possible to secure these figures from the general
tabulations.

Tirst of all, attention should be called to the fact that
in most groups under the different types of plants munie-
ipal stations report a larger number of kilowatt hours
generated per kilowatt capacity of dynamos than do
commercial stations. This, of course, may sometimes
indicate that they have overestimated their output
of current iy cases where station meters are not used.
However, in view of the fact that, as indicated by the

ELECTRICAL INDUS’I‘RIES: 1917.

figures w hmh show the percentage disposal of current,
municipal plants in the lower groups ordinarily do a
relatively greater lighting business than commercial
plants, it is probable that they are simply using their
dynamos more nearly to the full extent of their
capacity and are mot maintaining so high a reserve
equipment as are commercial stations. From the
nature of their business it is perfectly evident that
this higher output per kilowatt capacity is not the
result of a better load factor or better diversity
factor,

Discram 16.—INvESTMENT 1IN PranT AND EQUIPMENT PER
Krnowart Caraciry or Dynamos, By Kinn or Primary Power
Uskp, For COMMERCIAL AND MUNICIPAL STATIONS: 1017,

STEAM (COAL usme> PLANTS

noLLAna

s ,:)W J.
e a—
9/[‘////4’////7////.-
V2 -—
a'///////// //ﬂ-
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UNDER 200 KILOWATTS

200 BUT UNDER 600 KILOWATTS
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2,000 BUT UNDER B.000 RILOWATTS

5000 BUT UNDER 10.000 KILOWATTS
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Tasre 96.—COMMERCIAL AND MUNICIPAT (‘DNTRAL ELECTRIC STATIONS—COMPARATIVE FINANCIAL AND OPER-
ATING STATISTICS OF SELECTED GENERATING STATIONS, GROUPED ACCORDING TO THE NUMBER OF KILO-
WATT HOURS GENERATED AND THE TYPE OF PRIMARY POWER USED: 1917,

129

|
PERCENTAGE DISPOSAL | I .
N K. OF CURRENT, INCOME PER KW, HOUR SOLD,
i '3;' hours | Average
Num-| 868 | gener| mnumber
ber | ¥UE | “ated ofkw, Loss-
arour, of . per hours Other| @810 || Total || Total All
gta- | PACYY 1w, ca-| generated Pow-lomenr| dis- || from || from Other | giar || Net
tlons. | EET |'pacity por Light,| = SW[C00" | tri- all || sale of | Light.t|Power.l| com- | 7% || in-
" | ofdy-| statiom. <R bu- |/ sourcesf; etir- panies, | 5ome. (€O,
.| Hone fnomas, BIeS: | ¢ion, 1, || rent.t coxme.
ate, i
United States: Cents. || Cents. | Cents. | Cents, | Cents. | Cents, || Cents,
Commercial ..33,347 | 22,500 | 22,016 | 27,280,807 {| 14.9 | 43.0 | 25.0 ¢ 17.1 1. 068 1.869 | 5.621) 1.206| 0.768 | 0.098 || 0.387
Munieipal.....oooi... e aeiaaaaaan 2 1,777 5"324 33,807 2584,873 || 5421277 L7164 3,011 3.85 4.030 | 1.864 | 1.547 | 0.059 {f 0.910
STEAM (COAL-USING) PLANTS:S
‘Under 200,000 kw. hours—
Commel‘clal. . 140 118 703 82,803 || 69.1 | 10,61 1.1 19.3 [ 10.433 9,080 | 10.678 | 5.903 | 5.931 | 0,444 || 0.353
Municipal....c.oeoo.... 168 101 810 82,101 || 75,1 6.3 | 12| 17.4 9, 47 0,722 | 10,081 | 6.346 | &.000 | 0.224 |j 0.925
200,000 but under 500,000 lkw, hour )
ommercm . . 66 288t 1,108 318,405 || 65.0 | 22.8| 3.0 18.6 7.828 7.977 | 8.811| 4.288 [ 5.000 | 0.441 || 0.428
Munieipal. .ceeieiiiaannn 56 263 | 1,203 815,966 || 646 | 15,9 | 3.8] 157 7.162 7.008 | 7.824 ] 4.339 | 4,247 | 0.144 |} 1.344
500,000 but under 1,000,000 kw. our:
" COIMMETCIA e v e e enveaememenns 42 532 | 1,233 655,163 |1 85.6 | 27.4| L7} 153 5. 031 5.426 1 6.600| 3.181 | 3,171 | 0.205 |} 0.485
Municipal.. . 26 416 1, 597 6(:4 659 || 64.5 | 26,3 1.1)19.1 5. 477 5.302 | 6.319 | 3.511 | 2.763 | 0.086 | 0.920
1,000,000 but under 2,000, .
dommeronal [P 26 860 | 1,500 | 1,342,407 | 46.3 { 27.6 | B6.520.6 | 5.707 || 5.458 | 7.473| 2.408 | 3.338 0,250 || 0.794
Municipal-... . 18 795 1 621 1, 288, 444 |[ 50.2 | 28,6 1.4 | 10.8 5. 47 5.38L | 6,602 | 3.084 | 1,844 | 0.066 || 1.60L
2,000,000 but under 5,000,000 kw. hours—
Commercial 30| 3,718 | 1,822 | 3,130,009 |l 28.5{ 41.4 | 13.0 | 16.5 4,081 3,003 | 7.036 ) 2352 | 2.004 | 0.177 || 0.543
Municip 10| 1,063 | 2,141 3,500,131 || 46.06 ( 3L.7 3.71180 3. 350 3,305 | 4.500 | 1766 | 1.450 | 0.045 || 0.850
5,000,000 but undor 10,000,000 kw. hours—
Commercml ..... e 19| 4,166 | 1,685 | 7,021,922 ([ 24.7 | 42.0| 13.9 ] 190.4 3.876 3.755 | 7.461 | 2.297 | 1.567 | 0.122 | 0.438
Municipal ae- 51 4,810 | 1,818 7 836,940 || 45.2 1 82.4| 2.3 20.1 3. 260 3101 ] 4.1867 1.939 ] 1.300 ; 0. 068 | C. 058
10,000,000 but under 20,000,000 low. hours—
Comme 1121 S s 11| 5,049 | 2,183 | 12,086,584 | 18.0 | 46.9 17.9 | 17.2 2. 656 2.553 | 6.430| 1.675 | 0.958 | 0.103 || 0.490
20,000, 000 but under 50,000,000 kw. hours— -
Cormmerelal .. v vt iiriiiniaiiaeiaiaaann 15 | 12,986 | 2.120{ 27,537,040 | 10.8 | 42,0 21.8 | 15.0 2,693 2.534 | 5.108 | 1.832 | 1.493 | 0.059 || 0.420
50,000, ()OO but; under 100,000,000 kw. hours—
Comme ) O 8| 29,858 | 2,482 | 74,115,002 || 19.1| 43.7 | 20.2 | 17.0 2.442 2.207 | 4.612 | L.877 | 1.017 [ 0.144 [} 0.487
100,000,000 bu_t under 200,000,000 kw. hours—
-Oommercm .............................. 4| 46,260 | 2,708 |128,058,872 || 18. 4 | 44.0| 24.8 | 12.8 1. 680 1,627 | 4.086| L1063 | 0.664 | 0.053 || 0.204
200,000,000 kw. hoturs and over— i
Commereial. «ovveeienemrim e 9 |186,260 | 3,120 |581,210,537 || 26,9 | 31.6 | 24.9 | 16.5 2.501 2.487 | 4,930 | 1505 | 1,006 | 0.104 | 0.553
W ATER-POWER PLANTS:4
Under 200,000 kw. hours—
Commel cml .............................. 116 123 579 71,485 || 66.2 | 16.4 [ 2.3 ] 156.1 8.271 7.931 | 8008 | 4.560 | 3.82510.340 |} 1,103
Municipal .o vees o iirineseiiamaaaanaaans 25 90 748 ﬁ7 539 || 75.8) 5.6 1.3 }17.3 7.979 7.800 | 8160 | 4.560 7 0.822]0.170 || 2.297
200,000 but undel 500 000 kw. hours— :
Commereinl ...... cewmaseseersacanteannnnn 38 306 947 289,408 |l 60.7 | 23,3 7.4 |18.0 §.384 5.156 | 6.856 | 2.452 | 2.008 | 0.228 {[ 0.911
Municipal .. ooeo i 11 268 | 1,200 657 448 1] 63.8 | 20.2 ¢...... 16.0 4. 196 4,003 | 4.447 | 2.976 |........ 0.102 || %604
500,000 but undoer 1,000,000 kw, hours—
e ) I © 18 475 | 1,518 720,470 || 44.2 | 20.6 | 17.2 | 18.0 3,570 3.435 | 4.762{ 2.878 | 1.287 {0.135 || 0.874
Munieipal. o coiien it 5 568 | 1,356 770 394 | 4431 30.1] 7.6 | 18.0 2. 667 2.044 1 3.880 | 1.054 | 1,720 [ 0,022 || 0.890
1,000,000 but under 2,000,000 kw. hours— . . .
Commercml .............................. 1§ 1,009 1,344 1,422,625 || 23.1 | 65.4 [ 4.6 | 16.9 3.131 2.904 | 0.84G | 1.488 | 1.807 | 0.137 §h 0. 777
Municipal e oiieen it eiiiieaeeias 6 925 1 317 1, 218, 660 f} 37.0 | 40.4| 4.7 | 17.8 2.602 2,645 | 3.8187 1.378 | 1.769 ] 0,058 || 1.000
2,000, 000 but under 5,000,000 kw, hottrs—
omme:'cml 16| 1,8021 1,708 | 3,077,245 || 12.9 | 37.8 | 32.5 | 10.8 1,994 1,928 | 5,719 1.354 | 1.088 | 0.007 || 0. 243
Munieipal. ... 2 72’ 4,171 3 024 320 ] 69.7 1 26.3 )...... 15. 2.007 L9881 23601 1.110f... ....] 0.019] 0,940
5,000,000 but undel 10,000,000 kw, hour
J3esVaaTc) dex 1:) DO 11| 8,014 | 2,260 | 6,840,008 || 10.0 | 62.5 | 1.7 | 15.2 1,719 1,647 | 6,753 1 1.127 | 0.692 | 0.072 || 0.418
20,000,000 but, mlder 50, 000 000 Iew. hours—
Comm ) (311! P 4| 10,708 | 8,650 | 39,087,441 3.81567.4 | 25.0] 14.0 1.100 1.067 | 6.700] 0.965 | 0.403 ] 0.033 || 0.257
50,000,000 but undu 100,000,000 kw, hours—
(‘nmmerclal ...... 8 | 10,430 | 3,622 [ 70,404,045 1.4 | 42.9 | 41.4 | 14.4 0.826 0.703 | B3.704 | 0.942 | 0.544 | 0.033 || 0.117
100,000,000 hut under 200, 000,000 Kw. hours— :
Commermal ...................... PR 6| 86,243 | 4,005 (147,335,110 5.4 ] 56.7 | 22.1 §15.8 0,774 0.746 | 2,923 | 0.634 [ 0.502 [ 0.02%8 [} 0.210
OIL-USING PLANTS:® .
Under 200,000 lcw. hours— .
Commel cial 190 47 763 85,622 || 71.5 1 13.0 | 0.4 | 151 || 11,768 || 11,348 1 12.304 | & 717 | 7.300 | 0.420 } 0.480
Municipsl. . ccoveevnenn 230 39 740 29,183 || 77.7 | 4.0| 0.7 | 176 [} 12.120 (| 1L. QL5 | 12,332 | 4.88¢ | 6.255 | 0.214 i| 0.520
200,000 but under 500,000 kw. h(Jul‘b——-
Commelcial T 240 | 1,168 280,059 || 60.6 ) 17.8 | 3.8} 17.8 7.927 7,800 | 8.254| 4.314 | 8.190( 0.528 || 1.153
Munieif 5 276 1 203 332 549 || 50.3 | 22.5 |......| 27.2 7.151 6.657 | 7.640 | 447l joo_o.._. 0.494 (| 2,079
500,000 but undu 1 000,000 kw, hours—
T COMIINETCIA e savse v smaenesronussaeannsesnnn 4 204 | 2,250 660,012 | 51.3 | 32.5 |...... 16.2 4.497 4,257 5.0821 3.082|...... .. 0.240 | 0.508:
2,000,000 but undel ,000,000 ¥w. hours— : )
OMINCreialees i i e 41 1,710 1,874 3,204,172 |1 34.6 | 35.8 [ 14,9 | 14.7 4.871 4,482 | 7.265 [ 2,950 | 1.083 ] 0.380 | 1.445
5,000,000 but under 10,000,000 kw, hours— .
Commercialeceeeceaeesosracnneemancsnnenns 31 3,217 2,225 | 7,157,782 | 25.9 ) 28.3 | 18.7 | 27.1 4.860 4.640 | 8.3094 | 3.251 | 1.536 | 0.219 || 1.218
20,000,000 but under 50,000,000 kw, Tours
Comm(,rcml.. tenesasaaveesmmmaarnarerenn 8| 13,783 | 2,590 | 33,575,411 )| 81.6 | 38.6 | 8.4 21.4 3.190 3.102 | 4.723 | 2.018| 1.986} 0.004 | 0.870
GAS-USING PLANTS:
Under 200,000 kw, hours—
Commex ma.l ................ i 14 121 838 101,344 || 67.5 | 15.9 [......| 16.6 7.508 7.507 } 8.516 | 3.237 [........ 0. 080 [ 0.636
Munieipal .« corenccarccserniincaeaeannas 8 81 826 bT 010 j| 84.0( 0.6 |eu.... 15.4 6.768 6.680 | 6.705| 3.420(...... oo 0.088 4 1,073
200, 000 but under oOD 000 k\v hours—
Commewial teessrenuaanvanns vevesnnanaannn [} 305 | 1,146 349,219 || 48.9 ) 26.7 [...... 24. 4 6.517 6.132 | 8196 | 2.840|........ 0,386 | 0.953
MUunicipal. - ceoecceicaiiaesiniiaraeiasan- 4 215 1 691 8b3 583 [} 64.6 | 20.9 [.ov...f 18.5 | 5782 || 5.782 | B5.184 | 2.508 [.....oiifeieenn. 2. 016
500,000 hui, m{der 1,000,000 kw. hours: w0l 1403 o ll 20,5 .
UTHCIPAL. + cevenrennvasrmnerannanmmananee 2 4 617,28 30.5 | 52.7 |.-.... 7.8 5,36 5.336 | 8.670| 2.843(........ 0. 028 [| 1.65
1,000,000 L8 1imder 2,000,600 1w, hotirs— ! ol 3fgl oos || 4 654
[0 5 1) f o - 3| 2,008 6 5 5 5.2 | 32.3 16| 20.9 4.014 3.792 | 4.880 2.899 | 1.307 3 0.2 s
2,000,000 bt wnder 5,000,000 v, hours—- ’ . 0222 | 0.575
COMMCTCIR e en e emnvnrraennnnaeenaneens 3] 2,156 | 1,308 2,820,116 || 33.8 [ 39.01 15.2 | 12.0 || 2.625 || 2.490 | 4.060] 1.554| 1.360 0.135 |i 0,655

153666°—20——9

(See lootnotes at end of table,)
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ELECTRICAL INDUS’I‘RIES: 1917.

— \I, AND MUNICIPAL CENTRAL ELECTRIC STATIONS—COMPARATIVE FINANCIAL AND OPER-
NG s(}q?ﬁgrh%gﬁ%ls‘%r SELECTED GENERATING STATIONS, GROUPED ACCORDING TO THE NUMBER OF KILO-

WATT HOURS GENERATED AND THE TYPE OF PRIMARY 'POWER USED: 1917—Continued.
EXPENIES,
Sup- Snl\t:r&g(s}sr.md Tuel, Mis- Taxes. Depreciation,
plies cella- Tnsur-
GROUP. Total ant(;i - nc;us ance
. er mate- X~ .

. ]E“ Hols | pe, 01;;’11;: Por Ter penses | 7 cPexell; Per (i?li Per
hour per . of kw. ) er hour o ct?g of | cent
sold. i Jow. | o | gotal | BOUT | fgur hore | sold. total | & o tota | Ofin-

hour | ood, | ex- | BOHE™ | gold, o ox- | Vo8 s ex- | Vest-
sold penses ated. sold, penses. ment. penses. ment..
T : Cents. || Cents, | Cents. Cents, | Cents. Cents, | Cents, )
' m'géln:lsnt;?::in]. R 1.58L 0.000 | 0.350 | 22.1 |60.470 Q)] 0.296 | 0.014 7.6 1.0 6.6 0.9
Munieipal.... 3.001 || 0.400 | o.852| 28.3 [s1.100! (") 0.401 | 0.026 a0 0.1 8.4 L6
STEA\I (COAL-U%ING) 1’}[14 ANTS: 3
urs—
Un 8;33%&91%?” ! 10.050 || v.ou7 | 3.285 | s2.6| 3203 | 3.3 0.5% | 0.152 s0| 09 52| 16
Municipal 9.022 || 1.193{ 2.816 | 3.2 3.202, 3.083 0.245 | 0.108 ® ) 10| 0.3
500,000 kw.
20, %Ogggfe{ﬁgfr e 7.401 0.554 | 2.148 | 29.0 2,286 | 2.809 0.532 | 0.155 3.4 1.0 4.5 1.3
Municipal 5.%07 || 0.761 | 1570 27.0| 2.8%0 | 2.752 0.245 | 0.066 ® ® 241 0.9
ki u der 1,000,000 k\v “hours—
0 %Ognlinfeilg'\le}‘. .- 5.145 0.392  1.409 { 27.4 1,476 1.732 0.523 | 0.082 4.0 0.7 6 ] 1.2
Municipal 4. 557 0.630 ¢ 1,324 | 20.1 ] 1.6121{ 1.990 0.195 | 0.059 0.2 ® 3.7 1.4
),000 but under 2,000,000 Xw. hours——
b OmC(())On(t)lmel ci];i o ’ 4.913 0. 341 1.289 26,2 1,297 1.632 0,349 { 0.076 4.3 0.8 g 2 1.8
Municipsal 3.846 || 0.457 | 1.133 | 20.4| 1.246 | 1.55% 0.164 ! 0.057 .1l ® 77| 2.5
2 00 but under 5,000,000 kv, Tiours—
m%grg.melcnl e ...... SR 3.535 0.297 | 0.83 | 23.6( 1,027 | 1.2 0.249 | 0.052 5.0 1.1 7.7 1.7
Municipal 2,500 0.827 | o0.620 1 25.2| 0.801 [ 1.087 0,000 | 0.037 0.7 0.2 10.2 3.1
5,000,000 but under 10,000,000 kw. hours— R .
ol 3.438 || o0.218 | 0.707 | 2320 o.o00 | 1.107 0.287 | 0.046 sd| 1o 10.7]| 20
Municipa! 2. 601 0.245 | 0.67v1 | 25.8 ) 0.784 | 0.981 0.057 | 0.021 1.9 0.5 16.7 4.4
10,000,000 bug under 20,000,000 kw. hour: .
’ Commert S R 2,166 ]| 0.109 | 0.481 | 22,2 0.600 | 0.722 0.258 | 0.014 1| Lo 5.4| 0.8
20,000,000 but under 50,000,000 kw. hours—
C(m 1RIITC) 4 o1 (13 2.173 0,106 | 0.48¢ | 22.3 | 0.602 | 0.708 0.243 | "0.021 7.8 1.2 7.1 1.1
50,000,000 but \mder 100,000,000 few, hotrs—
Commerelal. ..oveeee i iiieaiiaan, 1,955 0,131 | 0,443 22,61 0,520 1 0.613 0.125 | 0.011 7.0 1.1 10.1 1.6
160,000,000 l)ut under 200,000,000 kw. hours— -
(_,omme Y01 1) (N 1.387 0.048 | 0.288 | R20.7 ] 0.441 | 0.489 0.152 | 0.012 6.5 0.9 7.7 1.1
200,000,000 kw, hours and over—
Commereial i 2.038 0,130 | 0.494 | 24.2 | 0.462 | 0.541 0.202 | 0.021 10.0 1.9 6.5 1.2
WATER-POWER PLANTS: 4
Under 200,000 kw. hours—
Commercial 7.168 0.863 | 8.117 0.600 | 0.103 5.6 0.8 10.8 1.5
Municipal..... 5.082 1.164 | 2.476 0.310 | 0.046 | oo deenvianfannnnns 4.9 0.7
200,000 but under & )
Commercial. .. 4,472 0.63L | 1.657 0.473 | 0.080 7.1 0.7 9.5 0.9
Municipal............ 2.592 0,398 | 1.225 0.234 | 0.032 1.9 0.2 2.7 0.3
00,000 but under 1,000,000 kw. hour
Commerciul - 2,697 0.333 1 0.921 0,241 | 0.042 5.8 0.6 9.6 1.0
....................... 1.777 0.256 | 0.764 0.115 | 0.030 1.2 0.1 7.9 0.9
1,000,000 hut. under 2,000,000 kw, hour:
Com.mercla 2,354 0.215 | 0.823 0.200 | 0.055 6.6 0.5 11.3 0.9
Muneipal. e vee i eeiiieniia i aeaas 1.602 0.200 | 0.547 0.232 1 0,015 1.8 0.2 97 1.2
2,000,000 but under 5,000.000 kw. hours—
Com.mercml .............................. 1.7561 0.088 { 0.476 | 27.2 | .. .. .......... 0.195 | 0.0206 7.0 0.6 13.0 1.0
Municipal. ..o o 1.067 0.318 1 0.382( 35.8 |........feeeeeunn 0.100 | 0.00L [ooooiieoeenifommnad]omaaenad e il
5,000,000 bul; undet 10,000,000 kw, hours—
Commereial. . o vouiriisnnnaencaeanan. 1.301 0.085 | 0.354 | 27.2 | . . .. .c...... 0.204 | 0.018 8.0 0.7 15.3 1.4
20,000,000 but under 50,000,000 kw, hours—
Comme ............................... 0,843 0.047 { 0,181 ] 21.574........ 0.012 0.183 | 0.006 8.8 0.7 0.2 0.7
>0,000 000 but under 100,000,000 kw. hours—
............................... 0.709 0.034 | 0.135 | 19.1 |........[ 0.000 0.082 | 0.006 7.6 0.5 9.9 0.6
+ 100, 000 000 but under 200,000,000 kw. hours—
Commercm rermraearrimaereateat e, 0.555 0.038 { 0.124 ] 22.4 1. ..... 0.034 0.055 1 0.005 11.5 0.6 5.8 3.3
OIL-USING PLANTS:®
Under 200,000 kw. hours—
Commereial....c...oeeveiieinniiniaiiae. 11.281 1.208 | 3.974 ] 385.2 ] 3.026 ] 3.565 0.046 ) 0.164 2.9 0.8 6.5 1.5
Municipal.............ooo 11.609 1.207 | 4.370 | 37.6 | 3.209} 3.805 0.300 | 0.118}1 0.002 {....ooofovnnnns 1.6 0.4
200,000 but under 500,000 kw. hours—
Commercial....cc.oiviaiievniaienaan. 6.774 0.797 | 1.62L 23.9 1,480 | 1.798 0.404 | 0.105 4.0 0.8 13.2 2.7
Municipal, ..voooioiiii i, 50721 0.770] 1741 34.3 ] 0.877 | 1.206 0.694 | 0.108 ..o dereirideciias e
500,000 but under 1,000,000 kw. hours—
Commereial....o....ooooiiiiiiiiii i, 3.899 0.501 | 1.047 1 26,9 1.001 1.192 0.222 | 0.065 4.1 1.2 9.1 2,7
2,000,000 but undu' 5,000,000 kw. hours—
Commer ............................... 3.420 0.241] 0.862| 25.2 1.12¢4 | 1.318 0.330 | 0.040 2.5 0.6 5.4 1.2
5,000,000 but under 10,000,000 kw. hours—
C mnercial... ...l 3.641 0.152 | 0.769 | 21,1 0.520{ 0.714 0.515 | 0,034 7.4 0.7 9.7 0.9
20,000,000 but under 50,000,000 Iw. hours—
Commercml .............................. 2.320 0.120 | 0.580 25,21 0.203 | 0.3063 0.199 { 0.015 6.1 2.6 1L.6 1.9
(AS-USING PLANTS: - !
Under 200,000 kw. hours—
Commel Clale e 4,960 0.943 1 3.053 43.9 1.055 1.265 18.2| 0.750 | 0.065
Munieipal. ... 5.095 1.233 ) 2.048 | 3G.0( 0.855 | 1.010 | 17.7| 0.254 | 0.026
200,000 but undu‘ 500,000 Jw. hours—
Commercial.. . 5. 564 0.569 | 1,887 23.9 0.680 [ 0.912 | 16.4 0.851 | 0,006
Munieipal. 3,706 1.260 0 1.205| 32,01 0,648 ] 0.7498; 19.9 0.125 | 0.024
500,000 but und
Municipal......... 3.710 0.986 | 1.000¢ 27.0 1.010 | 1.095 | 20.5 1 0.080: 0.010}........0..ccud].. G.5 2.0
Comme1 cinl 3.439 0.56¢ | 0.7911 23, 0.478 | 0,894 17.3 0. 46 0. 036 N . .
2,000,000 but und 0 L 7.4 L2 8.9 0.8
ommercial 1.970 0.205 | 0.576| 29.3 1 0.410 1 0.466 .G 0.127 \ 0.042 6.0 1.5 5.7 1.4

(8ea [ootnotes at end of table,)
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Tasie 96.—COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—COMPARATIVE FINANCIAL AND QPER-
ATING STATISTICS OF SELECTED GENERATING STATIONS, GROUPED ACCORDING TO THE NUMBER OF KILO-
WATT HOURS GDNER ATED AND THE TYPE OF PRIMARY 'POWER USED: 1917—Continued.

’g;’gﬁ?{z‘:{‘ DIVIDENDS, v ALUEQ%EIZP;’II‘;& AND EMPLOYEES. FUEL—COAT,
Tnterest.
P 'I.‘iotal P .
GROUP, ) or - . _— T ounds
] Per Per Per iw. |come—| Num-| Aver- | Kw. Total . or
Per T cenb kw. |capae- |  Per ber age hours | ;. 00me || Yrice ]EW
Per | cent - | ofin- : i3 per | com- | sold per .
Tew of holllllt veste holulr liLy of c[e}ﬁ: Sta- |pensa-| per om- | DI || gop, hour
. v sold, sold. { dyna« | of in~ . 3 ployee. * | gener-
. 2(;)]1(111 té’fﬁl ment, mos. | vest. || tion- | tion. | ‘ployee. ated.
penses. ment.

United States: Cents, Cents. Cents. |Dollars, Dollars. Dollars, {|Dollars.
Commeredsl. .. ..ol 0.288 18.2 0.201 2.2 11,9 2339| 216.6 22,4 013 261,119 5,140 (1 z‘l)
Municipal .. ...l 0.237 7O Nt 12.4 2180 | 231.48 4.7 807 04,775 3,706 4 U

STEAM (COAL-USING) PLANTS:8
Under 200, 000 kw. hours—
0,489 4.9 0.250 0.8 31.5 179 33.2 3.1 713 21,712 2, 265 8.40 18,26
0.585 (L7850 | DO PR 2.4 170 39.2 2.5 750 2(% 636 2,649 || 938,78 | 117,51
Commcrci 1 0.617 8.3 0.230 0.9 26,2 236 29.9 6.3 879 40,912 3,203 3.87 11.88
Munieipal 0.284 L2 | SN 15.4 156 46. 4 5.2 ri'ras 50,738 5, 628 3.74 12,46
500,000 but under 1 000,000 Kw. Totrs—
(,ommucml. .. 0. 462 0.0 0.397 1.4 28.8 303 19.5 9.5 830 58,803 3,310 11 93.39 8,71
Municipal 0.181 L3 N | OO P 12.2 158 44,8 8.1 878 l)(:, 324 3,033 3.68 8.04
1,000,000 but, under 2,000,000 kw. hours—
(,omm(,rmal. . 0.564 11,8 0.508 2.0 25,1 312 2.7 16.3 843 65,420 3,734 3.5 7.32
Municip: 0.192 [NV | PO ISP 1.9 164 45. 9 13.0 904 79,814 4,348 |} 114,24 | 125,00
2,000,000 bnt under 5,000,000 kw. hours— 1
Commer cnl .............................. - 0.427 12,1 0.369 2.3 16.0 244 25.5 24.8 883 105, 889 4,322 3.57 5.78
Municipu 0,057 P18 | P PO 8.2 144 40.7 20.8 882 140,102 4,697 3.00 5.82
5,000, ()U() but under 10,000,000 Jew. hours— . .
anmexcial . 430 12,5 0.343 1.9 18.0 247 2.5 51.1 890 111,673 4,320 || 24.16 | 184.356
Muni 0.166 [ | O S 9.3 136 34.9 44,2 951 141,718 4,619 4,08 3.84
10,000,000 but under 20,000,000 kw. hours—
Commereial. . oot 0.312 14.4 0.320 2.2 14.8 208 18.0 59.1 880 182,877 4,858 || 14 4.16 | ¥ 2.05
20,000,000 buL nnder 50,000,000 kw, hours— .
Commercial. . cvee. i reiasinnnaiaarienas (). 284 13.1 0.357 2.5 34.5 21 17.9 126.9 808 184,622 4,736 3.61 3.34
50,000,000 buL undm: 100,000,000 kw. hours—
Commercial. . o eee i 0,208 152 0.384 3.1 12.3 258 10.8 302.8 919 207,687 5,071 3.25 3.32
100,000,000 but under 200,000,000 kw, hours—
Commoercial. . cueeeesiiivinneanaiiiiaaa, 0.201 14.5 0.301 3.1 9.9 246 17.0 315.0 1 1,053 360, 289 6,157 3.60 2.56
200,000,000 kew. Tiours and over—
(:ommucml .............................. 0.223 11,0 0.420 3.8 11.0 293 23.6 ||2,446.5 | 1,002 202,755 h, 254 3.71 | 162.49
WATER-POWER PLANTS:
Under 200,000 kw. hours—
(.,ommorcm.l .............................. 1,042 14.8 0,195 0.4 52.8 2i9 15.7 2.7 713 22, 861 1,801 [ e
Municipal 1.387 P2V S | P I 41.1 254 19.4 2.1 664 2(:,839 2 T3 I | R PR,
200,000 bu1. under 500,000 kw, hours—
(,ommerc al 0.801 19.9 0.430 1.0 44,9 347, 12.0 5.2 50 45,771 2,404 |
Muni 0.582 224 |fevimraeafomnaonan 22,4 237 18.7 5.0 696 56,778 2,382 Moweenuoovneanns
500,000 bul. under 1,000,000 kw, hours—
Commercml 0.745 7.6 0.473 1.8 26.8 334 13.3 6.4 853 02, 632 b5 10/ 30 | R O
Municipal 0.447 25 b2 | PR PR 16.1 181 16.5 6.0 810 106, 069 2,828 [loeeoee]eiinnnns
1,000,000 but under 2 ,000,000 kw, hours—
bommal cml 0.533 22.6 0,392 1.3 20.2 330 10.7 10.2 968 117, 563 3,682 H. |l
Municipal 0.340 212 Y[eeeimeendiiiiiias 13.4 146 19.4 6.5 847 154,017 ZU82 4
2,000,000 Lt under 5,000,000 kw, hours— ..
Com.mercml 0,564 32,2 0.164 0.7 22,1 320 9.0 13.8 900 188, 939 3,708 f.ooa ]t
Municipal. c.eoeiiririiirsiienss 0.256 24,0 0 .oeieeaa o aas 6.2 222 3.8 13.5 733 181, 956 3,888 ...l feiienns
5,000 000 but undt.r 10,000,000 Jkw. hour :
Su0ki1 1<) o)1 DO 0.385 25.7 0.237 1.6 14.5 270 11.8 23.5 878 247, 608 4,257 |loooe i
20, 000 ()00 but under 50,000,000 kw. hours—
Cor S U 0.293 34.7 0,079 0.8 10.4 337 10.6 5751 1,002 602, 957 6,635 §l.ocniiidiieenns
50,000, 000 but under 100,000,000 kw. hours—
Comm T 13 SO 0,318 44.9 0.110 1.0 11.5 365 7.2 774 1,08 797,572 6,500 ..ol -
100,000,000 but under 200,000,000 kw. hours—
" COMMErCial.eusveerovsranernseansnnnnaee 0.207 | 7.3 || 0.063| 0.6 .¢| 33| 6.8| 160.8| 928 745842 5,777 .
FUEL—OIL.
! g}al-
: . ons
. i Trice |, or k.
‘ l\'c{)r(;'le] hour
| " | gener-
| ated.!?
[
OIL_I‘TJSHNGZI(,)I(‘)A(%IOH]E h Dollurs,
nder kw., hours—
Commercial.. 0.772 0.8 0.130 0.3 41.5 269 28.4 1.9 641 16,137 1,809 3.49 0.43
Municipal . 1,530 13.2 415 253 20.2 1.5 708 16,190 1, 964 4.02 0.40
200,000 bu under 500,000 kw.
00, %r?mmtel reinl 0. 836 13.1 33.6 323 23.6 4.0 034 57,616 4,507 1,52 0.49
Municipal 0. 558 11.0 31.2 274 22,9 5.2 810 46, 538 3,328 (18) (38)
b 00 hut under
500, %(?mllnte 1e ......... 0.359 9.2 0. 530 4.0 13.3 250 33.9 5.8 1,000 (6,378 4,334 1,74 0,29
2,000,000 but under 5,000,
(%()mmelclal(.iﬁ et 0.366 10.7 0.119 0.8 15.2 242 32.1 20.0 813 94,247 4,501 1,0t 0.565
5,000,000 hut under 10 . : .
& L?)(I)nmel reiad...... 0.823 22.9 0.044 2.3 41.5 673 11.7 46.3, 66 112,580 | 5,472 0.82 0.32
20,000,000 but under &
K OCo(gomercwl ................ 0.589 16.7 0.206 1.5 14.2 207 22,5 168.0 1 1,003 171,140 5,470 0.%7 0.18

(See footnotes at cnd of table.)
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TaBLE 96.—COMMERCIAL AND MUNICIPAL (ENTRAL ELECTRIC STATIONS—COMPARATIVE FINANCIAL AND OPER-
ATING STATISTICS OF SELECTED GENERATING STATIONS, GROUPED ACCORDING TO THE NUMBER OF
EILOWATT HCURS GENERATED AND THE TYPE OF PRIMARY POWER USED: 1917—Continued.

v

mfgsé:‘a%‘“ DIVIDENDS. VALUEQ%‘;P;I]‘E‘%? AND EMPLOYEES, FULL—GAS.
Interest. P Ti° ial 1
or n-~ or. v . Lt
GROUR, per || Per i‘:’ﬁ; Por kw. |come— N&T‘ Aa} o hIgl‘Ir's _Total | Price gélr kf‘t\,
kw. . h kw. |capac-| Per B8R i income || per |PEC
Per cent of in- per com: sold -1l 1000 a
hour g hour | ityof [ cent 4 ~ . | perem , .
kw, of 1d vest- sold dvna~ | ofine sta- | ponsa- | perem- | Lioces | on, g, | B6UEC
haur | total S0%¢- | ment. | e | Soste || tiom. | tion. i ployee. yee. ated.
sold, ox- * .
ment.
penses. :
GAS-USING PLANTS! ]
Under 200,000 kw, hours— Cenis. Cents. Cents, (Dollars. Dollars. Dollars. || Cents.
Commercial.. 0.448 6.4 0.068 0.4 17.2 120 44,2 3.2 804 26,321 1,999 16,3 64.8
900 Ng(!)ull)ic%p 1d 5 0. 855 Y2 | PN P 17.8 124 38.0 1.6 716 34,904 2,362 14.5 59,2
4] ut under
}Commercial.. {.890 16.0 0.316 1.4 22.8 198 28.6 6.3 787 41, 686 2,717 15.2 45.5
50 lgg%icépala. . 1 o 000k . h ............. 0,392 1004 fleesevenna]omeannns 12.6 185 45.8 4.5 842 69,895 4,041 L5 56,1
Of ut under W, hourge—
P MUIUCIEAY . - .+ e s eenerenrnennssnsnsnannn 0.200) 7.8 leiireaiiiannns 11.8] 153 453 7.0 814 8,200] 4,361 30.8( 330
1,000,000 but under 2,000,000 kw. hours—
ommercial . ciiiiieii i 0. 597 17.4 0.120 0.6 210 109 19,1 10.0 895 113,173 4,543 11,7 41.0
* 2,000,000 but under 5,000,000 kw, hours—
Commereial..c..ceeiiiiiiecnieninenaaai, 0.322 16.4 0.050 0.8 7.9 91 33.2 17.0 826 143,131 3,757 33.2 12,3

L Bistimated value of free serviceineluded.

2 Includes ouly those stations which generated all or part of eurrent,

8 Exclusive of all single municipal stations, including 1 of the group 10,000,000 but under 20,000,000 kw. hours,”” 1 of the group 20,000,000 but under 50,000,000 kw.
hours,’? and of the group ‘50,000,000 but under 100,000,000 kw. hours,” .

4+ Exclusive of 1 commercial station of the group 10,000,000 but under 20,000,000 kw. hours,” and 2 of the group 200,000,000 kew, hours, and over,” to avoid disclosure of
individual operations; and all single municipal stations, inclading 1 of the group 5,000,000 but under 10,000,000 kw. hours,” 1 of the group 50,000,000 but under
100,000,000 k. hours,” and 1 of the group 100,000,000 but under 200,000,000 kw, hours.””

¢ xelusive of 2 commercial stations of the group ¢%1,000,000 but under 2,000,000 kw. hours,” 1 of the group /10,000,000 but under 20,000,000 kw. hours,” and 1 of the
group 50,000,000 but under 100,000,000 kw. hours,” to avoid disclosure of indlvidtial operations: and all single municipal stations, mclucimg 1 of the group ‘600,000 but
1,000,000 kvw, hours," 1 of the group “1,000,000 but under 2,000,000 Jw. hours,” 1 of the group “2,000,000 but under 5,000,000 kw, hours,’ 1 of the group 5,000,000 but
under 10,000,000 kw. hours,” and 1 of the group ¢/10,000,000 hut under 20,000,000 kw. hours,”’

6 Bstimated on the basis of the percentage of dynamos not driven by water power,

7 Unknown.

8 Less than one-tenth of 1 Fer cent,

9 Includes the price of a relatively small amount of gas.

10 This group also used 2 cubic feet of gas per kw, hour.

11 Tneludes the price of a considerable quantity of gas.

12 This group also used 8.7 cubic feet of gas per kw, hour,

3 This group also used 1.6 cubic feet of gas per kw, hour.

1 Includes the price of some gas.

B This group also used 2.5 cubic feet of gas per kw, hour.

16 A relatively negligible %uzmtity of gas was also used,

¥ Computed on hasis of 50 gallons per barrel.

18 Accurate figures not available,

So far as the investment per kilowatt capacity of | that in most cases the income bears a higher ratio to

dynamos is concerned, no more need be said, as data
for this item have been presented in connection with
Table 95. It may, however, be interesting to call at-
tention to the amount of investment per kilowatt hour
sold (Table 96). Here again we find that in most cases
each kilowatt hour sold requires a fewer number of
cents investment for municipal than for commercial
stations. For each type of plant there is little differ-
ence in the lowest group, particularly for the oil and
gas plants. In other groups, however, the difference
is marked. . As the size of plant increases there is to
be found a constant decrease in the number of cents
invested per kilowatt hour sold for both steam and
water-power plants. In other types of plants the
tendency is not clear.

A further analysis can be made of the per cent
which the total income forms of the value of plant and
equipment in these classified plants. Again, it appears

the value for municipal than for commercial plants.
All plants considered, however, there does not appear
to be any close relation between the size of station
and the percentage relation of income and investment
so far as the low groups are concerned. As the groups
of commercial plants grow larger it is found that the
investment grows increasingly higher in relation to
the totael income. This is particularly true of water-
power plants, in which the ratio of income to invest-
ment decreases from 15.7 per cent in the lowest group
to 6.8 per cent in the highest; in other words, the total
income of the largest hydroelectric plants is a little
more than one-sixteenth the investment. Hence, with
the heavy fixed charges which must be incurred, a
slight decrease in income may mean the financial ruin
of such a plant. The significance of this condition
will become increasingly evident as other figures in the
table are studied.



COMPARATIVE STATISTICS.

DisaraM 17, —INVESTMENT IN PLANT AND EQUIPMENT PER
Kimowarr Hour 8o1p, Y Kinp or Privany Powrr Usep, FoR
CoMMERCIAL AND MuNicrpAL StaTions: 1917 (Cents).

STEAM (CUAL USING) PLANTS

oENTS
[T

v 6
. MNPER 200,000 KILOWATT HOURS

200,000 BUT UNDER: 500,000 KILOWATT HOURS

$00.000 BUT UNDER 1000000 KILOWATT HOURE

4,000,000 BUT UNDER 2,000,000 KILOWATT HOURS

2000000 BUT UNGEH 6000000 KILOWATT HOURS

£.000.000 BUT UNDER 10000000 KILOWATT HOURS  [RSONRDN

10000000 BUT UNDER 20000,000 KILOWATT HOURE

20.000.000 BUT UNDER 60000500 KILOWATT Hours [N

50,000,000 BUT UNDER lm.m‘M'leDWAW HOURS e

100,000,000 BUT UNDER 200000000 KILOWATT HoURs JEENR

200,000,000 KILOWATT HOURS AND OVER

WATER POWER PLANTS

[} 5 10 s 20 g0 a8 4D 43 80 _ 6B
UNDER 200.000 KILOWATT HOURA D L Ve

sl st I SN W
200,000 BUT UNDERA 600,000 KILOWATT HOURS B A I ]

500,000 BUT UNDER 1,000.000 KILOWATT HOURS A

1,000,000 BUT UNDER 2000000 KILOWATT HOURS  [PRwmwmmneen
—|

2,000,000 BUT UNDER 5,000,000 KILOWATY HOURS

8000000 BYT UNDER 10,000,000 KILOWATT HOURE

20,000.000 BUT UNDER 80.000.900 KILOWATT HOURS

$0,000.000 OUT UNDER 100.000.000 KILOWATT HoUne

100,000.000 BUT UNDER 00.900,000 KILOWATT HoURs [ERRRRSSINE]

PLANTS USING OIL ONLY

. CENTS

'] L] 10 i 70 k13 30 35 An -8
UNDER 200000 KILOWATT HOURS p
200,000 AUT UNDER E00,000 KILOWATT HOURS
500.000 BUT UNDER 1.000.000 KILOWATT HOURS o
2,000,000 BUT UNDER 5,000000 KILOWATT HOURZ
8,000,000 BUT UNDER 10,000,000 KILOWATT HOURS |
‘20.000000 BUT UNDER 6000000 KILOWATT HOURs  MEERNSEESENT | l

PLANTS USING GAS ONLY

cENTE
0

UNDER: 200,000 KILOWATT HOURS

200,000 BUT UNDER 500,000 KILOWATT HOURG

600,000 BUT UNDER 1,000,006 KILOWATT HOURB'

1,000,000 BUT UNDER 2,000,000 KILOWATT HOURB

2,000,000 BUT UNDER 8,000,000 KILOWATT HOURS

TBERR COMMERGIAL G2 MUNICIPAL,

Expenses per kilowati hour sold.—The total expenses
per kilowatt hour sold;, as shown in Table 96, while
only about one-half as high (1.581 cents) for all com-
mercial plants in the United States as for all municipal
plants (3.001 cents), are usually somewhat lower in
the groups of municipal stations included in Table 96
than for the corresponding commercial stations. For
commercial steam plants, however, there is a constant
and marked decrease in cost per kilowatt hour, as
plants increase in size, from 10.080 cents in the lowest
group to 1.387 cents in next to the highest group.
Commercial water-power plants show a cost which
decreases from 7.168 cents in the lowest group fto
little more than one-half of 1 cent in the highest
group. Similar conditions are to be found in the case
of the few oil and gas using plants reported.

Some attention should perhaps be given to the
various items which enter into the expenses of opera-
tion. Tt should first be mentioned in passing that the
questionable sinking-fund charges have been omitted
from this tabulation. The items of expense of most
interest for comparative purposes are supplies and
materials, salaries and wages, fuel, taxes, deprecia-
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tion, and interest. Other items, with the exception
of insurance, have been grouped under the head of
“Miscellaneous.” ‘

The expenditure for supplies and materials, not
including fuel and wages, is difficult to reduce to any
standard. For all municipal plants in the United
States, however, the amount paid under this head per
kilowatt hour sold is four-tenths of 1 cent, while
the corresponding payment by commercial plants is
only nine one-hundredths of 1 cent. Consequently
it is not surprising to find that in every group of
coal-using stations municipal plants report a higher
unit expenditure for this purpose than do commercial
stations. :

There appears to be no necessary connection be-
tween the price per ton paid for coal and the size of
stations. It is, of course, posssible that the larger
stations are securing a better quality of coal for their
money, and it is further true that many of the small
coal-using plants are situated in districts where coal
is very cheap. Nor does it appear that there is any
marked difference between the price paid by municipal
and by commercial plants. In three cases the rafes
are higher for municipal stations, In two cases they are -
somewhat lower, and in one case noticeably lower.
Turther, there seems to be little difference between the
two groups so far as concerns the number of pounds of
coal used per kilowatt hour generated. The interest-
ing fact, however, is the uninterrupted decrease in the
number of pounds of coal required as commercial
plants mcreased in size, the highest group requiring
only 2.49 pounds per kilowatt hour, while the lowest.
uses 18.26 pounds. ‘

Diagram 18,—Prr CeExt Wmicz Totar Incomu Forms or IN-
vESTMENT IN COMMERCIAL AND Muwmicrear Stmav AND WATER
Powrr Prawrs: 1917,

STEAM (COAL USING) PLANTS

PEN CENT
29 20 20

[3 Ty
(s M////// WW/,//.// 2T

.
UNDER 200,000 KILOWATT HOURS
20,000 BUT LNDER £00.000 KILOWATT HOURS R b D T e T

500,000 BUT UNDER 1000000 KILOWATT Hours  F3D '))/‘//)/////////;2/////)))///,7////////////////////#/////// 7

1400000 BUT UNDER 2000000 KILOWATT HOuRS V/)/// R L A T

s Al T T
////A"/‘/,W/////////‘////////Af/////// 7

2,000,000 BUT UNDER 5,000,000 KILOWATT HOURS

6.000,000 BUT UNDER 10,000,000 KILOWATT HOURS

10,000,000 BUT UNDER 20.000.000 KILOWATT HOURS

20.000,000 BUT UNDER £0.050.000 KILOWATT HOURS

50.000,000 BUT UNDER 100,000,000 KILOWATT HOURS

100,600,000 BUT UNDER 200,000,000 KILOWATT HOURS RS

200,000,000 KILOWATT HOURB AND OVER

WATER POWER PLANTS

PER CENT
° 1 2 50

UNDER 200,000 KILOWATT HOURE

200,000 BUT UNDER 500,000 KILOWATT HOURS T
iz

1600,000 BUT UNDER 1.000000 KILOWATT HOURS B
1/009,000 BUT UNDER 2000000 KILOWATT HOURS

‘2,000,000 BUT UNDER 6000006 KILOWATT HOURS [0 T,

§.000,000 BUT UNDER 10,000,000 KILOWATT HOURB

20,000,000 BUT UNDER £0.000,000 KILOWATT HOURS

50,000,000 BUT UNDER 100,000,000 KILOWATT HOURS

160,000000 BUT UNDER ZW.M.W KILOWATT HOURS [~
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DiacraM 19.—Torar Exeenses rEr Kiwowarr Hour Sorp, BY
Kinp or PriMary Power UsEp, FOR OOMMEROIAL AND Mv-
NIOIPAL StarioNs: 1917 (Cexnws).

STEAM (COAL USING) PLANTS

CENTS
P

UNDER 200,000 KILOWATT HOURS r//////////////y////////,;y/////////) ;

200,000 BUT UNDER 500,000 KILOWATT HOURS ” /W i

500,000 BUT UNDER 1,000,000 KILOWATT HOURS

T, //,m
O I N

l.Dub.Ooﬁ BUT UNDER 2,000,000 KILOWATT HOURS f//////'/ﬂ/
I
2,000.000 BUT UNDER 5.500.000 KILOWATT HOURS
5,000,000 BUT UNDER 10,000,000 KILOWATT HOURS
10,000,000 BUT UNDER 20,000,000 KILOWATT HOURS,
20,000,000 BUT UNDER BD.000,000 KILOWATT HOURS
50,000,000 BUT UNDER 100.000.000 KILOWATT HOURS

lﬁD.Wé.ODD BUT UNDER 200,009,000 KILOWATT HOURS

200,000000 KILOWATT HOURS AND OVER

WATER POWER PLANTS
UNDER 200,000 KILOWATT HOURS
200,000 BUT UNDER 00,000 KILOWATT HOURS
500,000 BUT UNDER 1,000,000 KILOWATT HOURS Wﬂ

: -

1,000,000 BUT UNDER 2,000,002 KILOWATT HOURS , !
2,000,000 BUT UNDER 5,000,000 KILOWATT HOURS
5.000,000 BUT UNDER 10,000,000 KILOWATT HOURS
20,000,000 BUT UNDER 60,000,000 KILOWATT HOURS
60,000,000 BUT UNDER 100.000,000 KILOWATT HOURS

100,000,000 BUT UNDER 200,000,000 KILOWATT HOURS

PLANTS USING OIL QNLY

nENrn

UNDER 200,000 KILOWATT HOURS

200,000 BUT UNDER 500,000 KILOWATT HOURS
Z00.000 BUT UNDER 1,000,000 KILOWATT HOURS
©,000,000 BUT UNDER 6,000,000 KILOWATT HOURS
£,000,000 BUT UNDER 10,060,000 KILOWATT HOURS

20,000,000 BUT UNDER 60.000,000 KILOWATT HOURS

PLANTS USING GAS ONLY

cznrs

UNDER 200,000 KILOWATT HOURS

s /////0”"
N N

200,000 BUT UNDER EC0.000 KILOWATT HOURS
(500,000 BUT UNDER 1,000,000 KILOWATT. HOURS
1,000,000 BUT UNDER 2,000000. KILOWATT.HOURS

2,000,000 BUT UNDER §,000.000 KILOWATT HOURS

DR COMMEROIAL

727723 MunicIPAL.

ELECTRICAL INDUSTRIES: 1917.

DisaraM 20.-—NumBeR or Pounps or CoAL Usep PER KILOWATT

Hour GENERATED, FOR ('OMMERCIAL AND MUNICIPAL STATIONS:
1917.

BTEAM (COAL USING) PLANTS
pauwpa

II/III 'II/”IWI/W”'II/J'””

'III//IWIJ}WI/ Illdmlﬁ'lllﬂ
 —— I

UNDER 200,000 KILOWATT HOURS A VAT S LSS,

200,000 BUT UNDER 600.000 KILOWATT HOURS

5u.000 BUT ONDER 1.000.000 KILOWATT HOURS Pz e ]

1,000,000 - BUT UNDER 2.000.000 KILOWATY HOURS' ,,,%”Im””& .
IR E—

2,000,000 BUT UNDER 5000000 KILOWATT HOURE

wmrllllf/)m
a— SR commertoial,

5,000,000 BUT UNDER 10,000,000 KILOWATT HOURS TR MUNIGIPAL

10,000,000 BUT UNDER 20,000,000 KILOWATT HOURS
20,000,000 BUT UNOER 50,000,000 KILOWATT HoUAg
50,000,000 BUT UNDER 100,000,000 KILOWATT HOURS
100,000,000 BUT UNDER 200,000,000 KILOWATT HOURS

£00,000,000 KILOWATT HOURS AND QVER

DiacraM 21.—Cosr or FueL pEr Kirowarr Hour GENERATED,
BY Kinp or Prumary Power Usebp, FOR (COMMERCIAL AND
Muwnicrean Srarmrows: 1917 (CenTs).

STEAM (COAL USING) PLANTS

CENTS
o | 2 3

UNDER 200,000 KILOWATT HOURS e ]

P
— /

460,000 BUT UNDER 800,000 KILOWATT HOURS

//// ( /////////////

500,000 BUT UNDER 1,000,000 KILOWATT HOURS

// 0

2
—

1,000,000 BUT UNDER 2,000,000 KILOWATT HOURS -////////m

2,000,000 BUT UNDER 6,000,000 KILOWATT HOURS ‘,,,‘,,,,,,,,,
5,000,000 BUT UNDER 10,000000 KILOWATT HOURS » -
10000000 BUT UNDER 20,000,000 KILOWATT HOURS
20,000,000 BUT UNDER 50,000,000 KILOWATT HOURS

50,000,000 BUT UNDER 100,000,000 KILOWATT HOURS
100,000,000 BUT UNDER 200,000,000 KILOWATT HOURS

200,000,000 KILOWATT HOURS AND OVER

PLANTS USING OIL ONLY
CENTS

UNDER 200,000 KILOWATT HOURS

200,000 BUT UNDER 500,000 KILOWATT HOURS

»*
500,000 BUT UNDER 1,000,000 KILOWATT HOURS

2,000,000 BUT UNDER 6,000,000 KILOWATT HOURS
5,000,000 BUT UNDER 10,000,800 KILOWATT HOURS

20,000,000 BUT UNDER 50,000,000 KILOWATT HOURS

PLANTS USING GAS ONLY

CENTS
1

UNDER 200,000 KILOWATT HOURS

200,000 BUT UNDER 600,000 KILOWATT HOURS
£00.000 BUT UNDER 1,000,000 KILOWATT HOURS
1,000000 BUT UNDER 2.000,000 KILOWATT HOURS

£000000 BUT UNDER 5.000.000 KILOWATT HOURS

BRERy COMMERCIAL (27723 MUNICIPAL
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Except in the lowest group of oil-using plants,
which is a numerous one, it is not possible to make
comparisons between municipal and commercial sta-
tions. In this group, however, we find that the
former pay considerably more per barrel for their
oil than do the latter ($4.02 as opposed to $3.49).
The quantity of oil consumed per kilowatt hour
generated is about the same in either group. As the

stations grow larger the price paid for oil decreases
rapidly, as well as the quantity of oil which is required
per kilowatt hour generated. However, on account
of the small number of plants involved, it is not safe
to make any positive deductions from the figures
given.

In most groups of steam plants under the two classes
of ownership the unit costs of coal are close together,
but the percentage which the cost of fuel forms of the
total outlays is always lower for commercial stations.
For the oil plants in the group generating less than
200,000 kilowatt hours we find a somewhat higher
rate paid for fuel per kilowatt hour sold by municipal
plants. It should be noted, however, that there is a
continuous decrecase in the cost of coal per kilowatt
hour generated as the output ‘of electric stations is
increased. While commercial stations generating
under 200,000 kilowatt hours spend 3.103 cents per
kilowatt for this purpose, the group generating over
200,000,000 kilowatt hours gpends less than ome-half
of 1 cent for coal. The decrease in unit expenditure

under this head, however, is not so marked after we

have passed the group generating ‘10,000,000 but
under 20,000,000 kilowatt hours.” '

What has been said regarding the decrease in the
cost of fuel per kilowatt hour generated and sold is
in the main true of the outlays for salaries and wages,
which rank next in importance after fuel in the total
expenses. This expense is naturally lower per kilo-
watt hour sold for water-power plants than for steam
plants. It should, however, be observed that this
expense is in nearly all cases higher per kilowatt hour
sold for commercial than for municipal plants—a
condition which is the result of several causes. TFirst,
municipal plants do not have salaried officers of cor-
porations; secondly, somewhat lower wages are paid
by municipal plants to their employees in general;
and, third, many municipal plants secure part-time
service from the employees of other public depart~
ments under circumstances which would make it
necessary for a commercial plant to hire a full-time
employee.

While miscellaneous expenses per kilowatt hour
-sold are higher for all municipal stations in the
United States than for all commercial stations, they
appear to be lower in practically every case for the
municipal plants shown in Table 96. These so-called
miscellaneous expenses include “electric current

£,000,000 BUT UNDER 10,000,000 KILOWATT HOURE
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purchased,” “rent of offices, stations, ling-wire sup-
ports, conduits, ete.,” “injuries and damages,” and
all other expenses incident to operation and main-
tenance which are not listed under the general heads
given. It is also significant to find that the umit
expenditure by municipal plants for insurance, while
naturally a small item, is in nearly every instance
much lower relatively than for commercial plants.
In many cases this expense, if incurred, is taken care
of by the general municipal budget.

Disaranm 22,—SAtanteEs AND Wacess pER Kmowarr Hour Sowp,
By Kinp or Primany Powsr Usep, ror COMMERCIAL AND
Municrear Srarrons: 1917 (Cuns).

STEAM (COAL USING) PLANTS

CENTS
') 1 2 3

UNDER 200,000 KILOWATT MOURS

£00.000 BUT LINDER 600,000 KILOWATT HOURS
£500,000 BUT UNDER 1,000,000 KILOWATT HOURS
‘(.DDD.DOD BUT UNDEfR 2.000.000 KILOWATT HOURG .

VQ.OOO;UDH BUT UNDER £,000.000 KILOWATT HOURS

10,000,000 BUT UNDER 20,000,000 KILOWATT HOURS
20,000,000 BUT UNDER 60,000,000 KILOWATT HOURE
50,600,000 BUT UNDER 100.000,000 KILOWATT HOURS
100.000.000 BUT UNDER 200,000,600 KILOWATT HOUFIS.

200,000,000 KILOWATT HOURE AND OVER

“WATER POWER PLANTS

UNDER 200,000 KILOWATT HOURS

200000 BUT UNDER 500,000 KILOWATT HOURS
§00.000 BUT UNDER [,000,000 KILOWATT HOURS
1,000,000 BUT UNDER 2.000.000 KILOWATT HOURS
200,000 BUT UNDER 5.000,000 KILOW‘A.TT HoURS
6,000,000 BUT UND'ER 10,000,000 KILOWATT HOURS
20,000,000 BUT UNDER 50,000,000 KILOWATY HOURS
50,000,000 BUT UNDER 100,000,000 KILOWATT HOURS '

100,000,000 BUT UNDER 200,000.000 KILOWATT HOURS

PLANTS USING DIL ONLY

o ] 2 & " 4
WNDER 200,000 KILOWATT HOURS RIS ;

200,000 BUT UNDER 600,000 KILOWATT HOURS
£02,000 BUT UNDER 1.000.000 KILOWATT HOURS
2,000,000 BUT UNDER 0,000,000 KILOWATT HOURS
6,000,000 BUT UNDER 10,000,000 KILOWATT HOURS

20,000,000 BUT UNDER 80,000,000 KILOWATT HOURS

PLANTS USING GAS ONLY

CENTS
)

WNDER 200,000 KILOWATT HOURS P s o, "
, DL e e et

i
200,000 BUT UNDER 500,000 KILOWATT HOURS e

(600,000 BUT UNDER 1,000,000 KILOWATT HOURE .//

1,000,000 BUT UNDER 2,000,000 KILOWATT HOURS

/000,000 BUT UNDER 5,000,000 KILOWATT Houng

PSR GOMMEBGIAL MUNIGIPAL

~ Some taxes are paid by municipal plants, but, as
mndicated by the figures presented in Table 96, this
charge is relatively negligible. For commercial sta-
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tions it is apparent that the amount of taxes paid per
kilowatt hour sold decreases as the pla,nt increases in
size, though there is little difference in the per cent
which taxes form of the valuc of plant and equipment.
The significant fact, however, is that, particularly
in the case of coal-using and water-power plants, the

relative importance of taxes in the total expenses

continuously increased from the smallest to the
largest plants. For coal-using plants this item con-
stituted only 3 per cent of all expenses in the first
group and 10 per cent in the group generating over
200,000,000 kilowatt hours.

Drscram 23.—Taxes—Per (exT oF Totrar Exrenses v Con-
MERCIAL Coar-UsiNg AND Water-Powsr Prants: 1917.*

STEAM (COAL USING) PLANTS

PER GENT
o 2 ) o

@
s

UNDER 200,000 KILOWATT HOURS

200,000 BUT UNDER 300,000 KILOWATT HOURS
£00,000 BUT UMDER 1,000,000 KILOWATY HOURS
1,000,000 BUT UNDER 2.000,000 K ILOWATT HOURS
2,000,000 BUT UNDER 5000000 KILOWATT HOURS
6000000 BUT UNDER 10,000,000 KILOWATT HOURS
10,000,000 BUT UNDER 20,000,000 KILOWATT HOURS
20,000,000 BUT UNDER 50,000.000 KILOWATT HOURS
50,000,000 BUT UNDER 100,000,000 KIL_DWAT'F'HOUHS
100,000,000 BUT UNDER 200,000,000 KILOWATT HOURS
200,000,000 KILOWATT HOURS AND OVER

UNDER 200,600 KILOWATT HOURS

200,000-AUT UNDER 00,000 KILOWATT HOURS
600,000 BUT UNDER (,000.000 KILOWATT HOURS
1,000.000 BUT UMDER 2.000,000 KILOWATT HOURS
2,000,080 BUT UNDER 5,000,000 KILOWATT Ho\iasj
E.DB’J.(.)W PUT UNDER 10,000,000 KILOWATT HOURS
20,000,000 BUT UNDER 50000000 KILOWATT HOURS
50,000,000 BUT UNDER 100,000,000 KILOWATT HOURS
100,000.000 BUT UNDER 200,000,000 KILOWATT HOUR}

Disgran 24.—DepreciatioN PER Kiowarr Hour Sowp, ror
COMMERCIAL AND MUNICIPAL STEAM AND WATER POWER PLANTS:
1917 (Cenrs).

$TEAM (COAL USING) PLANTS

GCENTS
o 0.2 0.8 o

UNDER 200,000 KILOWATT HOURS AT

QWMDUT UNDER, 500.000 KILOWATT HOURE

500,000 BUT UNDER 1,000,000 KILOWATT HOURS

1,000,000 BUT UNDER 2,000,000 KILOWATT HOURS

2.000.000 BUT UNDER 6.000.000 KILOWATT HOURS

6000000 BUT UNOER 10.000.000 KILOWATT HOURS

10,000,000 BUT UNDER 2¢,090.000 KILOWATT HOURS

99.000,000 BUT UNDER 60000000 KILOWATT HOURS

TR
50000000 BUT UNDER (00000000 KILOWATT HOURS SR
160.000.000 BUT UNDER 200000000 KILOWATT Hours s

st

200,000,000 KILOWATT HOURS AND OVER

WATER POWER PLANTS

CENTS
0.4 00 o4

UNDER 200,000 KILOWATT HOURS

200,000 BUT UNDER DWAOOO‘KILdWATT HOURS

$00,000 SUT UNDER 1,000,000 KILOWATT HOURS

1.000.000 BUT UNDER 2,000,000 KILOWATT HOURS

2.000.000 BUT UNDER $.000.000 KILOWATT HOURS

5,000,000 BUT UNDER 10,000,000 KILOWATT HOURS

20,000000 BUT UNDER 60.000000 KILOWATT HOURS

50,000,000 BUT UNDER 100,000,000 KILOWATT HOURS

100,000,090 BUT YNDER 200000000 KILOWATT HOURS

ESERS CQMMERGIAL MUNICIPAL

ELECTRICAL INDUSTRIES: 1917.

Diagrar 25.—PER Centr oF Toran ExXpeNsEs PAID IN INTEREST
By COMMERCIAL AND MunicrpAL Pranrts: 1917.

BTEAM (COAL USING) PLANTS
' PER OENT
10

UNDER 200,000 KILOWATT HOURS

200,000 BUT UNDER 500.000 KILOWATT HOURS
300,000 BUT UNDER 1,000,000 KILOWATT HOURS
1,000,000 BUT UNDER-2.000,000 KILOWATT HOURS
2,000,000 BUT UNDER 56,000,000 KILOWATT HOURS
6,000,000 BUT UNDER 10,000,000 KILOWATT HOURS
10,000,000 BUT UNDER 20,000,000 KILOWATT HOURS

20,000,000 BUT UNDER 50,000,000 KILOWATT HOURS

50,000,000 BUT UNDEF (00,000,000 KILOWATT HOURS
100,000,000 AUT UNDER 200,000,000 KILOWATT HouRs

£00,000.000 KILOWATT HOURE AND OVER

PRR CENT
20

LINDER 200,000 KILOWATT HOURS W”/I////M//I/I///IIYM

200000 BUT UNDER 500,000 KILOWATT HOURS WWIW/WM/ 2

600,000 BUT UNDER 1,000,000 KILOWATT HOURS

VIW”/JI/ L L e el

1,000.000 BUT UNDER 2,000.000 KILOWATT HOURS

ermmmm
_

2,000,000 BUT UNDER 5.000,000 KILOWATT HOURS V/////”lﬂ/ WMM

6,000,000 BUT UNDER 10.000.000 KILOWATT HOURS
£0.000.000 BUT UNDER 50.000.000 KILOWATT HOURB
0,000,000 BUT UNDER 100,000,000 KILOWATT HOURE

100,000,000 BUT UNDER 200,000,000 KILOWATT HOURS -

IR COMMERDIAL;

ZZZZ3 MUNIOIPAL,

The amount expended for depreciation by municipal
plants in the United States appears to be higher per

. kilowatt hour sold (about two-tenths of 1. cent) than

that expended by commercial plants (one-tenth of 1
cent). The ratio of this expense to value of plant and
equipment is also higher for the average municipal
plant in the United States. However, upon examin-
ing the different groups of plants in Table 96, it appears
that in most cases commorcial plants are expending
far more per kilowatt hour sold for depreciation than
are municipal plants. Usually, also, this expense
forms a larger proportion of the total for commer-
cial than for municipal plants. The amount expended
per kilowatt hour sold tends to grow less as plants
increase in size, but the proportion which this charge
forms of the total, as well as the percentage relation
to the investment, does not appear to have any con-
nection with the size of plant.

The last important item of expense is interest pay-
ments. It is found that in most cases commercial
plants pay far more per kilowatt hour sold for interest
than do municipal plants, and, further, that as a
rule the percentage of the total expenses incurred
under this head is also much higher for this group.
Again, so far as commercial plants are concerned,
there is a clearly marked tendency for the impor-
tance of this item to increase with the increase in the
size of plant. Most significant, however, are the
comparative figures, which show the relative impor-
tance of this item for commercial steam plants and
commercial water-power plants. While in the case
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of the former interest amounted to only 4.9 per cent
of all expenses in the lowest group, in the correspond-
ing group of water-power plants this charge amounted
to 14.5 per cent. In the larger groups of coal-using
plants the highest interest charge was only 15.2 per
cent of the total expenses, whereas for the correspond-
ing groups of water-power plants it amounted to 44.9
per cent of the total expenses. From these figures
it is possible to draw a very definite conclusion re-
garding the need of sure guaranties for investment in
hydroelectric stations and the significance of lower
interest rates if there is to be a further development
of our hydroelectric resources.

Disgram 26.—Torar Incomi rFroM SaLe of CURRENT, PER
Kirowarr Hour Roup, v COMMERCIAL AND MuNIcipAL SrTa-
TroNs: 1917 (Cents),

. STEAM (GOAL USING) PLANTS

[ 2 ) s [ 7]

_I/_-——_—

UNDER 200,000 KILOWATT HOURS

200.000 BUT UNDER 600,000 KILOWATT HOURS. ]
O M N DS B

£00.000 BUT UNDER 1,800,000 KILOWATT HOURG, )
I SR NSO S N

1,000,000 BUT UNDER 2,000,000 KILOWATT HOURS )
S M

2,000.000 BUT UNDER 5900000 KILOWATT HoURs  PRSRSRwovIvawyommm
T N A

8000000 BUT UNDER 10,000,000 KILOWATT HouRa VPPV R/

10000000 BUT UNDER 20,000,000 KILOWATT HOURS --
20,000,000 BUT UNDER 60,000,000 KILOWATT HOURS. ;
50.000,000 BUT UNDER 100,000,000 KILOW‘ATT HOUR®

100.000.000 BUT UNDER 200,000,000

.
200,000.000 KILOWATT HOLIRS AND OVER

IATER POWER PLANTS

cenry
[} 2 . [ LY

L
A P S R B

UNDER 200000 KILOWATT HOURS

200,000 BUT UNDER £00,000 KILOWATT HOURS Wﬂ/[/’/////ﬁ

sz

i

£00.000 BUT UNDER 1,000,000 KILOWATT HOURS

1.000.000 BUT UNDER 2,000,000 KILOWATT HOURE

2,000,000 BUT UNDER 5,000,000 KILOWATT HOURG T
— .
£000.000 BUT UNDER 10,000,000 KILOWATT HOURS
20000000 BUT UNDER £0000.000 KILOWATT HOURS

50.000.000 BUT UNDER (00000000 KILOWATT HOURS
100,000,000 BUT LINDER 200.000,000 KILOWATT HOURS
PLANTS USING OIL ONLY
[ 2 %
UNDER 200,080 KILOWATT HOURS
200,000 BUT UNDER 500,000 KILOWATT HOYRE
£00,000 BUT UNDER 1,500,000 KILOWATT HOURS
2000000 BUT UNDER 6.000,000 KILOWATT HOURS
5000000 GUT UNDER {0,000000 KILOWATT HOURS

20,000,600 BUT UNDER £0.000.000 KILOWATT HOURS

PLANTS USING GAS ONLY

cEnTs
2 2 4

UNBIER 200000 KILOWATT HOURS P N,
000 K I///////////////// i

200,000 BUT UNDER. 500,000 KILOWATT HOURE )

£00,000 BUT UNDER 1,000,000 KILOWATT HOURS b

1000000, BU'T UNDER: 2,000,000 KILOWATT HOURS

2,000.000 BUT UNDER 5,000000 KILOWATT HOURS

R

Perhaps attention should again be called specifically
in this connection to some of those expenses incurred
by commercial plants which are not incurred by
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municipal plants and which in most cases fully
account for the difference existing between the unit
costs for current sold. The most important item, of
course, is taxes. To this should be added the higher
charge for depreciation per kilowatt hour sold in these
selected plants, as well as that portion of miscella-
neous expenses which is due to advertising, display
rooms, etc., together with that portion of salaries and
.wages which goes to salaried officers of corporations.
When these deductions are made from the entire ex-
penses, the first two of which are perfectly clear, it
will be found that in most cases the unit costs are
fully as low for commercial plants as for municipal,
and frequently considerably lower. If an additional
allowance were also made for the higher unit expendi-
ture for interest paid by commercial plants, there is
no question that most groups of commercial plants
would be operating at a much lower cost per kilowatt
hour than the corresponding municipal plants.

Income per kilowatt hour sold.—The differences in
income per kilowatt hour sold by commercial and
municipal plants are in most cases not so marked as
the differences in the various operating expenses. It
must be noted, however, that while there is usually
very little difference in the average number of cents
received per kilowatt hour sold for all purposes, it
frequently happens in some of the higher groups that
municipal plants charge considerably less for light
than do commercial plants. The apparent advantage
which the customers of municipal stations seem to
have in this regard may, however, be misleading, for,
as the schedules show, an unusually large percentage
of the current supplied for light by the various groups
of municipal plants is used for street lighting., The
value of this service is usually merely estimated, fre-
quently at a very low rate, and in all events the normal
charge for street lighting is much lower than that for
domestic lighting. Therefore, when the estimated
value of street lighting is included with the income
received from customers in general and the total is
divided by the number of kilowatt hours reported as
supplied for lighting purposes of all kinds, the resultant
figure indicates an average lighting rate which is lower
than actually exists. As the data are now collected,
it is impossible to compare lighting rates except in a
very general way.

In view of the fact that power rates for all plants
are much lower for commercial than for municipal
stations, it is somewhat surprising to find that in this
particular selection of plants the average charge per
kilowatt hour sold is about the same in most of the
lowest groups. In several instances the rate appears
to be even lower for municipal stations. But in
many of these cases, it should be explained, a con-
siderable part of the power used is supplied at an
abnormally low rate for municipal uses. Customers
in general are not so highly favored.
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Drauran 27, —IvcoMs rroM SaLs or CURRENT FOR POWER, PER
AKILOWAT’.I.‘ Hour Sorp, 1n Commprean AND MUNICIPAL STEAM
AND WATER PowER Prants: 1017 (CENTS).

STEAM (COAL USING) PLANTS
CEATE

"UNDER 200,000 KILOWATT HOURS 3

BB FI T ST II L
e B S RS—

200,000 BUT UNDER $00,000 KILOWATT HotURS

$00.000 BUT ;JNDER 1,000,000 KILOWATT HOURS
100000 BUT UNDEH’R.OGD.DOO KILOWATT HOURS
2.000.000 BUT UNDER 5000000 KILOWATT HOUFIL
5:000‘900 BUT UNDER' 10,000,000 KILOWATT HOURS
10,000,000 BUT UNDEH 20,000,000 KILOWATT HOURS
20000000 BUT UNDER 20600000 KILOWATT Haure
60,000,000 BUT UNDER 00,000,000 KILOWATT HOURS
100,000.000 BUT UNDER 200000000 KILOWATT HOURS

200,000,000 KILOWATT HOURS AND OVER

GENTS
2

'UNDER 200,000 KILOWATT HOURS

LIV

200,000 BUT UNDER £00.000 K ILOWATT HOURS

. 800,000 BUT UNDER 1,000,000 KILOWATT HOURSE
1,000,000 BUT UNPER 2,000,000 KILOWATT HOURS
2,000,000 BUT UNDER 6,000,000 KILOWATT HOURS

. 8,000,000 BUT UNDER 10,000,000 KILOWATT HOURSE
£0.000,000 BUT LUNDER 50,000,000 KILOWATT HOURS

bO‘DW.OOO BUY UNDER 100,000;000° KILOWATT HOURS

[R0.000.000 BUT UNDER 200,090,000 KILOWATT HoOUREH

WEDRNEE COMMEROCIAL MUNICIPAL

DracraM 28.—INCOME FROM SALE OF CURRENT FOR LiGHT, PER
Kuwowarr Hour Sorp, 1N COMMERCIAL AND MUNICIPAL STEAM
AND Warer Powenr Pranrs: 1917 (Cents). :

STEAM (COAL USING! PLANTS)
: 7 cantd
° 2 4 e o 10 "

TUNDER 200,000 KILOWATT HouRs'
200000 BUT UNDER 600,000 KILOWATT HOURS,

500,000 BUT UNDER $,000,000 KILUWATT» HOURS

1,000,000 BUT UNDER 2000000 KILOWATT HOURS ——ﬂ’__ﬂ
PO I AU SO | .

2,000000 BUT UNDER 6.000.000 KILOWATT HOURS
£.000000 BUT UNDER 10,000,000 KILOWATT HOURS
- 10.000.000 BUT UNDER 20000500 KILOWATT HOURS
20,000,000 BUT UNDER 5§0.000.000 KILOWATT HOURS
§0.000000 BUT UNDER 100,000.000 KILOWATT HOURS
100,000,000 BUT UNDER 202000,000 KILOWATT HOURSE

200.000.000 K ILOWATT HOURS AND OVER

WATER POWER PLANTS

CENTS
o a 4

- UNDER 207,000 KILOWATT HOURS WM@I‘%’W RO
200,000 BUT UNDER 600,000 KILOWATT HOURS %‘%‘WL’”M R
500008 BUT UNDER 1,000,000 KILOWATT HOURS W"""-’"‘”‘”-':l
1000000 BUT UNDER 2000000 KILOWATT HOuRS mmmmm_wa- e

2,000,000 BUT UNDER 5:000,000 KILOWATT HOURSY
5,000,000 BUT UNDER 10.000.020 KILOWATT HOURS
20,000,000 BUT UNDER 50,000.000 KILOWATT HOURS - - ‘
60,000,000 BUT UNDER 100,000,900, KILOWATT HOURY - . AR

100,000,000 BUT UNDER 200,000,000 KILOWATT»HOURE' s

E7Z723 MUNICIPAL

o] COMMERGIAL

So little current is sold by municipal plants to other

ELECTRICAL INDUSTRIES: 1917,

comparisons can be made. In general, rates charged
for this service by the small commercial stations are
somewhat higher than the rates charged by municipal
plants. But, of course, the local situation is not
known.

The average rates charged by oil-using plants are
somewhat higher than those charged by steam plants
and much in excess of the rates found in water-
power plants. ' '

In all classes there is a general tendency toward
lower rates as the size of plant increases. This is
particularly true of power rates, which for steam
plants decrease from 5.903 cents in the lowest group
to 1.163 cents in next to the highest group. An
even more marked decrease is found in the case of
water-power plants, which frequently sell a large
proportion of their current to other companies and do
a relatively small amount of lighting. On the other
hand, after the first two groups are passed, there does
not seem to be a very close connection between the
average rates charged for lighting and the size of
plants, except in the case of municipal stations, in
which. the rates appear to decrease. The net income
per kilowatt hour sold, according to the figures here
tabulated, is usually higher for municipal than for
commercial plants. If, however, the former were
subject to many of the additional charges necessarily
incurred by the latter, this difference would no longer
exist.

Employees.—Brief referenco should be made to the
labor efficiency of the various sizes and groups of sta-
tions in. Table 96. The average number of employees
is usually slightly lower for municipal than for com-
mercial stations, due in the main to reasons which
have already been suggested. As a result of this
lower figure the average number of kilowatt hours
sold per employeo is normally somewhat higher for
municipal stations. This means that in many cases
the average income per emplofyee is also higher, though
for the entire United States both the output and the
income are much higher in the case of commercial
stations. As plants increase in size there is in almost
every instance a corresponding increase in the number
of kilowatt hours sold per employee, but in the case of
coal-using plants this increase is not marked after
the group generating ““10,000,000 but under 20,000,000
kilowatt hours” has been reached. It is further sig-
nificant that water-power plants, after the first two
groups are passed, report a much higher number of
kilowatt hourssold per employee than do any of the
other classes of plants. TFinally, there does not
appear to be any particular connection between the
average compensation paid to all employees and the
size of plant, with the following exceptions: In the
lowest group of conl-using plants and in the two

s, and soO gmall an amount as well by the
y

] by lowest, groups of water-power plants the average
ommercial plants, that no significant

wage is lower than is normal in municipal stations,

copanie
-corresponding ©
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due, no doubt, to the fact that some of the workers
reported are employed for only part of the time. In
some of the highest groups of commercial plants, also,
the average is found to be a little above the normal,
probably because of the high compensation of salaried
officers in these groups.. Municipal coal-using plants
in some cases appear to pay higher wages than do
commercial plants. For the water-power plants,
however, commercial stations always lead by a wide
margin,

Dragran 29,—Kivowarr Hours Sorp per EMpLoyss, By Kinp
or Prmmary Power Usep, ror COMMERCIAL AND MUNICIPAL
SraTrons: 1917.

STEAM (COAL UBII";G) PLANTS

THOUBANDE OF KILOWATT Walins

400

UNDER 200,000 KILOWATT HOURS

200,000 BUT UNDER 500,000 KILOWATT HOURS
800,000 BUT UNDE:! 1,000,000 KILOWATT HOURS
l.W‘ﬂ.ﬂW BUT UNDER 2,000,000 KILOWATT HOURS
£.000.000-BUT UNDER 5,000,000 KILOWATT HOURS
6.000,000 BUT UNDER [0.000,000 KILOWATT HOURS

19,000,000 BUT UNDER 20,000,000 KILDWATF HOURE

20,000,000 BUT UNDER £50.000.000 KILOWATT HOURS
)

50,000,000 BUT UNDER 100,000,000 KILOWATT HOURS

100,000,000 BUT UNDER 200.000.000 KiLOWATT HOURS

200,000,000 KILOWATT HOURS AND OVER

WATER POWER PLANTS
THOUSANOS OF KILOWATT HOURS
[3 200 400 oo [

UNDER 200,000 KILOWATT HOURE
00,000 QUT UNDER 660,000 KILOWATT HOURS
500,000 BUT UNDER 1,000,000 KILOWATT HOURS

1,000,000 BUT UNDER 2,000.000 KILOWATT HOURS

2.000.000°BUT UNDER 5,000,000 KILOWATT HOURE
8000000 BUT UNDER 10,000,000 KILOWATT HOURS

0,000,000 BUT UNDER 0.000000 KILOWATT HOURS
€0.000.000 BUT UNDER 100,000,000 KILOWATT HOURE

L
100,000,000 BUT UNDER 200.000.000 KILOWATT HOURS

PLANTS USING OIL, ONLY

THOUSANDS QF KILOWATT HOURD
UNDER 200,000 KILOWATT HOURS

200.000 BUT UNDER 500,000 KILOWATT HOURS
£00.000 BUT UNDER 1,000,000 KILOWATT HOURE

2000.000 BUT UNDER 5,000,000 KILOWATT HOURS

£.000.000 BUT UNDER 10,000,000 KILOWATT HOURS

80,000,000 BUT UNDER 50,000,000 KILOWATT HOURS

PLANTS USING ONLY GAS
THOUSANDS OF KILOWAYT Houms

o, 200
UNDER 200,000 KILOWATT HOURS

800,000 BUT UNDER 600,000 KILOWATT HOURY
£00,000 BUT UNDER 1,000.000 KILOWATT HOURS

1.000,000 BUT UNDER 2,000,000 KILOWATT HOURS

2000000 BUT UNDER 8,000,000 KILOWATT. HOURS

ERREE COMMERGCIAL 272273 MUNIBIPAL,

Dividends.—The amount paid in dividends per kilo-
watt hour sold bears no direct relation to the size of
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station, though for hydroelectric plants it appears to
grow less 4s the stations become larger. In the case
of coal-using plants the ratio which dividends bear to
the value of plant and equipment is lowest in the
first two groups, under 1 per cent. From this poins,
however, there is & constant upward tendency until
the highest group is reached, when we find a rate of
3.8 per cent. Water-power plants, on the contrary,
indicate no such tendency. Not only is the rate of
dividend to total value lower for practically every
group than for coal-using plants, but the general
tendency seems to be toward a decreased rate as the
size of plant increasses. The highest rates paid are
found in the group generating ‘500,000 but under
1,000,000 kilowatt hours” (1.8 per cent) and in the
group generating 5,000,000 but under 10,000,000
kilowatt hours’’ (1.6 per cent)., The highest groups
pay a rate ranging from six-tenths of 1 per cent to 1
per cent. It doocs mnot, therefore, appear that at
present hydroelectric ' stations are a particularly
profitable investment,

Dueram 30,—Divipenns—Per Cent oN INVESTMENT FOR
CoMMERCIAL SreAM AND WATER Power Prants: 1017,

STEAM (COAL USING) PLANTS

PEN CENT
2

UNDER 200,000 KILOWATT HOURS

200.000 BUT UNDER £00.000 KILOWATT HOURS
600000 BUT UNDER 1000000 KILOWATT HOURS
1,000,000 BUT UNDER 2,000,000 KILOWATT HOURS
2000000 BUT UNDER 5.500.000 KILOWATT HOURS'
5,000,000 BUT UNDER 10,000,000 KILOWATY HOURB
10,000,000 BUT UNDER 20,000,000 KILOWATT HOURS
20,000,000 BUT UNDER 50,000,000 KILOWATT HOURS
£0000,000 BUT UNDER 100,000,000 KILOWATT HOURS
100,000,000 BUT UNDER 200,000,000 KILOWATT HOURS
800,000,000 KILOWATT HOURS AND OVER

WATER POWER PLANTS

R PER CENT
UNDER 200,000 KILOWATT HOUFE
200,000 BUT UNDER 500.000 KILOWART HOURS
500,000 BUT UNDER 1,000,000 KILOWATT HOURS
4,000,000 BUT UNDER 2,000,000 KILOWATT HOURS
2000000 BUT UNDER £.000.000 KILOWATT HOURS REPRELETITN

3,000,000 BUT UNDERA. 10,000,000 KILOWATT HGUAS
20,000,000 BUT UNDER 60.000.000 KILOWATT HOURS
£0.000.000 BUT- UNDER {00000,000 KILOWATT HOURS
"100.003.600 BUT UNDER 200,000,000 KILOWATT HOURS

Economies of large-scale production.—From the
analyses which have already been made it is possible
for the reader to deduce his own conclusions regarding
the economies of large-scale production in the central
electric light and power industry. The subject has
been so presented in Table 96 and the accompanying
diagrams that the conditions should he fairly obvious,
A few remarks, however, may be in order regarding
the facts indicated by the statistics of commercial
plants, which alone furnish examples of real large-
scale production.
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1AGRAM 81,—AVERAGE INcOME PER EMpLOYEE, BY KIND ov

PrivarY Power Usep, FOR
Sramrons: 1917,

CoMMERCIAL AND MUNICIPAL

STEAM (COAL USING) PLANTS

Z’IMM‘/////////A
A L Lt T L )
R O I

UNDER 200000 KILOWATT HOURS

200.000 BUT UNDER E00.000 KILOWATT HOURS
800,000 BUT UNDER 1,000,000 KILOWATT HOURS
1,430,000 BUT UNDER 2000000 KILOWATYT HOURS

2000.000 BUT UNDER 6.000,000 KILOWATT HOURS

5.000.000 BUT UNDER 10.000.000 KILOWATT HOURS
10,000,000 DUT UNDER 20.000.000 KILOWATT HOURS
20.000.000 BUT UMDER 60.000.000 KILOWATY HOURS
60,000,000 BUT UNDER 100.000.000 KILOWATT HOURS
100,000,000 BUT UNDER 200.000,000 KILOWATT HOURS

200,000,000 KILOWATT HOURS AND OVER

e )
AL Ll Ly L L e e
A T s P

e s A
AR S A Y

THOUSANDS OF DOLLARS
a 4 5

P g g ALt O 2P

WATER POWER PLANTS

[ |

UNDER 200000 KILOWATT HOURS
200000 BUT UNDER 500,000 KILOWATT HOURS

500,000 BUT UNDER 1,000.000 KILOWATT HOURS .

1.000.000 BUT UNDER 2.500,000 KILOWATT HOURS
2000000 BUT UNDER 6.000.000 KILOWATT HOURS
6.000.000 BUT UNDER 10,000,000 KILOWATT HOURE
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UNDER 200000 KILOWATT HOURS

200000 BUT UNDER 500,000 KILOWATT HOURS

500,000 BUT UNDER 1800.000 KILOWATT HOURS

1."30&000 BUT UNDER £.000.000' KILOWATT HOURY
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200,000 BUT UNDER 500,000 KILOWATT HOURS
L0000 BUT UNDER 1000003 KILOWATT HOURS
I,CIJD.DD,‘J BUT UNDER 200000 KILOWATT HOURS

2.000.000 BUT UNBGER 5,000,000 KILOWATT HOURS
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So far as coal-using plants are concerned, we find a
rapid decrease in most items of expense until the

group is reached which
der 20,000,000 kilowatt

gen

hours.”

erates ‘10,000,000 but un-
After this point the

tendency toward decreasing costs is by no means

clearly marked,
case of fuel costs.

though it is most obvious in the
In the groups of plants which are

sufficiently largo to be typical, however, the wunit
expenso for salaries and wages does not show any

appreciablo decrease, nor is

items “supplies and materials,

“depreciation,” ete. It

beginning with the group

20,000,000 kilowatt hours

there much change in the
s,” “insurance, ” “taxes, ”
18 {further evident that,
10,000,000 but under
" the value of plant and

equipment per kilowatt capacity of dynamos remains
fairly stationary, as well as the ratio of total income
to total investment. The same facts appear in con-
nection with the number of kilowatt hours sold
per employee and the total income per employee.

In the highest group of coal-using plants, which

generate 200,000,000 kilowatt hoursand over,” nearly
(&l unit expenses mount rapidly. These are the plants

which distribute current in very large cities, or, being
located in a somewhat smualler place, furnish current
to a large number of different municipalities. Tenta~
tively, therefore, it would appear that conditions
which such establishments have to meet are of such a
nature that their increastd economic efficiency over
the moderate-sizod plant is open to serious question.
In the case of water-power plants it is also apparent
that after the group which generates 20,000,000 but
under 50,000,000 kilowatt hours” is reached the
decrease in operating costs as the size of plant grows
is not particularly marked. This, of course, may be
due to the fact that current generated in these large
hydroelectric stations is sent over inereasingly long
distances to the ultimato consumers. :

Comparative statistics of plants purchasing il
current.—After the analyses which have been made of
the statistics of tho selocted group of generating
plants, little need be said regarding the figures for
plants which purchase all of thoir current. These
were selected in the same manner ns the others, all
composite plants, unincorporated plants, plants doing
only street lighting, and plants doing no commercial
lighting being omitted from the tabulations. There
are included, however, 571 commercial and 373
municipal stations, or 65.1 per cent and 68.9 per cent
of the total number of purchasing plants roportod
under the respective forms of ownership. These
also have. been grouped according to the number of
kilowatt hours purchasod. ‘

Upon comparing the expenses per kilowatt hour
sold in the two groups of plants it appears that, in
general, commercial stations are operating at a slightly
lower cost, though the difference is in most cases by
no means marked. Commercial stations usually pay
the higher rate per kilowatt hour for salaries and
wages, though they usually pay a considerably lower
rate for current purchased than do municipal plants.
Taxes, again, are an important item in the pxpenses
of these commercial stations, while they also pay a
much greater amount per kilowatt hour sold for
depreciation. The percentage of the total expenses
which is spent for depreciation is also higher for com-
mercial stations, as well a8 the percentage which is-
paid for interest, except for the group “under 200,000
kilowatt hours.”

The average rate of income from the sale of current
is, as a rule, a little lower for commercial purchasing
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-plants than for municipal plants in the same group. | former are usually higher. Again, the number of
As usual, however, the lighting rates charged by | kilowatt hours sold per employee, because of the
municipal plants average lower than the rates of | fewer number of employees, is in the main higher for
commercial plants. Power rates of the former arenor- | municipal than for commercial plants. No definite
mally higher except for the group “500,000 but under | comparisons, however, can be made between the
1,000,000 kilowatt hours,” while municipal plants in | average income per employee in the two groups.
this group rarely sell current to other companies. The rate of dividends paid per kilowatt hour sold
~ The number of employees per station frequently | grows continuously lower as the size of purchasing
averages higher for commercial purchasing plants | plant increases, while the rate on the total investment
than for municipal, but the average wages paid by the | tends to grow higher.

TasLe 97.—COMMERCIAL AND MUNICIPAL CENTRAL ELECTRIC STATIONS—COMPARATIVE FINANCIAL AND OPER-
ATING STATISTICS OF SELECTED STATIONS PURCHASING ALL CURRENT, GROUPED ACCORDING TO THE
NUMBER OF KILOWATT HOURS PURCHASED: 1417,

mnw“’%ﬁa&fﬁi OSAL OF INCOME PER KILOWATT HOUR SOLD.
Average
Nélm- nﬁlfxlnberto( - S -
er tilowatt 1.
GROUP, of hours 03805 .

sta- | purchased Other d]]n_ }[;otlgl '}‘otnl Other ﬁ]l .|| Net,

tions. per Light, |Power.| com- | 133 o o ¢ | Lightt | Power. | com- |91\ .
station. panies| o0 N B o s o poanies. | 7|l come,
1+ tkt)n, sources, | current.! come, d

etc.

United Slates: ) Cents, Cents. | Cents. | Cents. | Cemts. | Cenits. || Cents,
Commereial....eveniiivuiieiieiiiaiivnanaes 877 ) 1,225,251 Jlo..oai oo e i dlan L T s ) PR | RS
Munieipal. . ooceeniivniiiiiiii e 541 298,678 Jl..ooaoi et foains | s i M | P,

Under 200,000 kilowatt hours:
Commel Clul ........................................ 347 67,258 5.8 14.8 0.0 187 $.058 8776 9.782 4.554 3.747 | 0.282 1, 537
Munief 322 50,251 7.2 10.5 1.2 17.1 8. 867 8.732 9,348 4.707 5.801 | 0.135 1.747
200,000 but under 500,000 kilowatt hours:
Commalmal 06 327,080 53.4| 241 2.5 20.0 6,774 . 532 8.031 3.618 2.601 | 0.242 1.208
Municipal 32 204,310 640 62| 21) 17.7f 6.072! 5.967] 66151 8727 3.501 | 0.105) 1.653
500,000 but under 1,000,000 kilowatt hours:
’Commercial. . 53 716, 174 44.2'| 30.5 6.4 18.9 5.840 5,607 7.676 3.332 2.012 | D.249 1.241
Municipal. . Loz 082,988 |  70.2) 13.5}...... 6.3 sz se2r| 6,140 ) 208l ... 0.085 || 1.636
1,000,000 but unde
Commorcial. 24 | 1,424,207 35.4 ] 37.9 8.6] 18.0 4.371 4,271 7.062 2.197 1,963 | 0.086 0.671
Municipal . - 5] 1,194,667 | 66.81 23.2 |....... 10,0 4.004ff 4931 5663 273 |......... 0.063 || 1.625
2,000,000 but unde
Commelcml 26 | 3,366,979 20.8) B3.4 | 10.31 156 3,008 2,968 6,727 1.726 1,830 { 0. 127 {{ 0.590
Municipal . 2 2 7(:1 000 46.9 1 43.7 |....... 9.3 5.515 5,495 | 6.603 4306 {......... 0.017 0,093
5,000,000 but under 10,000,000 kilowatt hours:
[ 90 Baa L) v 2N DR 9| 8,118,339 10.7 | 8.0 13,1 12.2 3.153 3,001 7.782 1,653 1,482 | p. 152 0. 581
10,000,000 but under 20,000,000 kilowaltt hours:
(;ommel ial 81 15,274,251 2.7 54.8) 12.1! 10.4 1.771 1.705 3.119 1.191 1.521 | 0.047 0. 166
20,000,000 but under 50,000,000 kilowatt hours: ; g
Commercial 5| 27,874,363 22,0 8.0 13.3] 11.7 2,578 2,518 5. 800 1.644 0,596 | 0.058 0.417
§0,000,000 but under 100,000,000 kilowatt hours:
C mnmer(‘ml ....................................... 3| 61,701,857 0.3 436} 0.1 6.0 0. 547 0. 536 8.830 0.476 0.536 | 0.011 0.043
b .
EXPENSES.
Supplies Sa!&,{;ﬁgﬁud Blectrio current, purchased. | Miseel- | 1 Taxes,
GROUP. . Total and 2 {aneous gg.c, -
e mlaten- P o e expenses pm? .
kilowatt ||, H3PEC | per Eo | 298k DS oogt par | Percent |, POF | [kilowatt| Per °F | pap
hour "I{:’g:ﬂ“‘ kilowatt oicﬁgfal ]‘1]11(:)‘:;‘;'“ kilowatt | of total kl]l]()wgtt hour |kilowatt F%ntt 1{ vent of
sold. o | hour o pur- hour ox- e sold. | hour |9 OM8 invegs.
sold. pemses. chused sold. ponses, sold. penses. ment.
Undler 200,000 kilowatt hours: Cents, Cents, | Cents, Cents, Cents. Cents. | Cenis. | Cenls. :
(;ommel cia] ................................... 7,521 Q. 504 1.5895 21.2 2.932 3. 606 47.9 0. 465 0.070 Q. 256 3.4 0.8
Municipal .. .evyeecmarrvieiaanarie it 7.120 (. 781 0.977 13.7 3. 655 4,408 61,9 0.145 0.024 0,002 )..ovieilannnn..
200,000 but undm 500,000 kitowatl honrs: |
Commercinl, . oo.oeiiierieie ity 5,566 0,302, 1.256 22,6 1. 909 2.386 42.9 0.454 0.053 0.244 4.4 1.1
Mumniclpal 4,419 0,517 I 0,842 20.0 2.041 2.480 §6.1 0.142 0.026 0.002 {..o..feinanina
500,000 but under 1,000,000 kilowatt hou
Comumercial 4,605 0.267 0.954 20.7 1. 566 1.931 41.9 0.396 0.0564 0.228 5.0 1.1
Munieipal 4.076 0,462 0.778 19.1 1. 805 2.156 52.9 0.193 0.042 0. 040 1.2 0.7
1,000,000 but umder 2,000,000 kilowat! hour : i :
Commercial 2700 (| 0.240 | 0.G80( 184 1343 L6385 442y 0.251 0,030 0.162] 44 0.9
JUIRBE 1) (6] o2 D P «3.308 0.163 0.571 17.0 1.898 2,107 62.6 0.080 (113170 SO RPN IO,
2,000,000 but under 5,000,000 kilowatt hours: { |
ommercial 2,508 0.120 0.362 14.4 1. 049 1241 } 40.5 0.228 | 0.018 0.118 4.7 0.9
Municipal..o.ociniecuianns 4,821 2.216 | 1.872 28.4 1.022 1.008 | 23.4 0.027 feeiiiiiiieie e P
5,000,000 but under 10,000,000 ki owalt b I | : .
Commel‘c £ U U P D P 2,572 0.100 0.480 18.7 1.098 1.251 | 48.6 0.180 0. 026 0.172 6.7 2.3
10,000,000 but under 20,000,000 kllowatt ho }
(‘omme {0311 D .. 1. 605 0.047 0.196 12,2 0.851 0.950 | 59.2 0. 076 0. 009 0. 086 3.4 1.3
20,000,000 but under 50,000 i |
Commercial....... 2.181 0,061 0.297 13.8 1.078 122 5.5 0.180 0.016 0.099 4.6 1.4
50,000,000 hut under 1 ‘ N |
Commercial .. veeevereamae it 0.504 1 0,010 . 0.027 5.3 1 0.245 0.201 | 51.7 .0.022 0.003 0.017 3.3 0.8

1 Includes estimated value of free service,
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ELECTRICAL INDUSTRIES: 1917.

Tase 97 ,~COMMERCIAT AND MUNICIPAL CENTRAL ELECTRIC STATIONS—COMPARATIVE FINANCIAL AND OPER-
ATING STATISTICS OF SELECTED STATIONS PURCHASING ALL CURRENT, GROUPED ACCORDING TO THRE
NUMBER OF KILOWATT HOURS PURCHASED: 1917—-Cont1nued

i VALUE OF
EXPENSES—continued. DIVIDENDS, PLANT AND EMPLOYEES.
: BQUIPMENT.
Depreciation, Interest. Total
GROUP.
Por | Per )l Per In- Aver- ;
. come— - Kilowatt | Total
Per | Per | Por | Per | Per K}égt cen lfvﬂge Per bN el oE® | hourssold | income
kma c{elngc ?i ca]f:t kikﬁ ctertt <1JI Mot tnvestl] Doy cezflt o pc:];g{-l_ per per em-
watl | tota! 0! watt | total - 7 . employee. | ployee.
hour | ex- |invest-| hour | ex- | Sold: jment.) sold. |y et tion, ply peos
sold. |penses.|ment.| sold. |penses, ment
United States: Cents. Cemnts Cents Dollars. Dnllms
L LT s PO PPt PPN PRSI PO | ISR IR PR 30.0 5.0 | el 5,798
Muniefpal. . ieiniiioiiariinraiieirieeeiirnena]enaneces]onenanacvammnen]ernnnaneloomanalone e | 27.9 2 S O PO 4,326
Under 200,000 kilowatt hours:
ommercia] ......................................... 0. 558 7.4 1.8 0.37 5.0 0. 503 1.6 30.6 29.6 1.8 403 30,900 2,769
MUNCIPAL. .« eernesraraneenssesneeinneeemannon 0.113 L6| 05) 0.660 | 0.4 .......|..._... 2.2 39.9 1.0 400 10, 905 3,627
200,000 but under 500,000 kilowatt hOIll‘b .
Commcrcml ........................................ 0.373 6.7 1.6 | 0.407 7.3 0.416 1.8 22.9 20.8 4.1 801 63,759 4,310
Muniedpal. ..o oo 0.170 3.9 1.4 0.199 I N [ OO R 1.8 5l.4 2.7 786 89,1006 5,410
500,000 but under 1,000,000 kilowatt hours:
Commerciad...e .o o 0. 303 8.5 2,01 0.380 8.3 0. 464 2.3 20,1 20,1 6.6 434 87,407 5,110
Mundedpal. ..o iiciiiiiiiieun. (. 204 7.2 4.2 | 0.081 2.0 feeeiiienenns 7.0 81,6 6.1 731 03 097 5,360
1,000,000 but under 2,000,000 kilowatt liow
Commereinl....oo i aaes 0.342 9.2 2,01 0.348 9.4 0.397 2.8 17.4 25.2 10.1 784 115,328 5,042
Muniedpal. ., e i i iieeae e 0.288 8.6 4,31 0.144 - | N R 6.7 75.0 G4 960 168, 068 8,393
2,000,000 but under o,(]()(), 000 Lllow'LLL hours:
Commel(‘hl e evemeen——a- 0.157 6.2 1.1} 0.255 | 10.2 0.299 2.2 13.7 22.5 13.0 785 217,023 6,724
Munieipal.....o.o....... ...| 0.076 1.6 0.5 [ 0.003 (1 0 | IR I J 141 39.2 25,0 1,874 100 125 5,522
5,000,000 but under 10,000,000 |
Conumareinl. ..o vt e aaaa, 0.185 7.2 25 0.178 | 6.9 0.252( 3.4 7.5 41.9 38.2 896 186, 444 3,879
10,000,000 but under 20,000, 00
OO o s ooieessnemaes o 0.069 4.3 1L1] 0.173 | 10.7 || 0.153 2.3 6.5 27.3 31.0 806 441,536 7,818
20,000,000 bt under 50,000,000 kilowatt i
Coml V0 1Y P 0.162 7.5 23] 0.124 5.8 0. 194 2.7 7.0 30.6 99.0 742 249, 693 3,438
50,000,000 but under 100,000,000 kilowatt hours:
[T ) IO 0.089 17.6 44 0,077 | 15.2|..idene.e 2.0 271 17.3 802 | 3,345,058 18,302

Disoram 32,—Toran Expenses, rer Kiowarr Hour Sowp,
TOR COMMERCIAL AND MUNICIPAL STATIONS PURCHASING ALL
CurreNnT: 1917 (CENg).

UNDER 200,000 KILOWATT HOLHS ///// 7

B00,000 BUT UNDER 500,000 KILOWATT HOURS (I”///////’/// ////////////// 0
O S———

500,000 BUT UNDER 1,000,000 KILOWATT HOURS ironemsmi s
—_h

1,000,000 BUT UNDER 2,000,000 KILOWATT HOURS /”/)////////////A’////////,
_—

2000.000 BUT UNDER 5,000,000 KILOWATT HOURS

ey ////

& T
5000009 BUT UNDER 10,000,000 KILOWATT HOURS ma
10.000000 BUT UNDER 20.000.000 KILOWATT HOURS
30,000,000 BUT UNDER £0.000.000 KILOWATT HOURS EREREM COMMEROIAL

ZZzZz2] MUNICIPAL

B‘U.DW-M BUT UNDER 100,000,000 KILOWATT HQURS

Diseram 33.—Toran IncoMe rroMm SaLr or (URRENT, PER
Kirowarr Hour Sowp, For CoMMERCIAL AND MUNICIPAL StA~
TIONS PUurcHAsING ALL CurrENT: 1017 (CeEnTS).

UNDER 200,000 KILOWATT HOURY

200000 BUT UNDEM 500,000 KILOWATT HUURE

BO0000 AUT UNDER LOX000 KILOWATT HOURS

1,000000 BUT UNDER 2,000,800 KILOWATT HOURS //W,’//W”/// D e

2.000.000 BUT UNDER 5,006,000 KILOWATT HOURE

B 1 T T

£,000,000 BUT UNDER 100003080 KILOWATT HOURS

19,000:000 BUT UNDER 20,000,000 KILOWATT HOURS

10.000.000 BUT UNDER 60.000.000 KILOWATT Houns

BEEEEN COMMERGIAL
VZZZZZA MUNICIPAL

e

80,000,000 QYT UNDER [00.000.000 KILOWATT HOURA

In the matter of investment it is found that munici-
pal plants nearly always have a much lower investment
per kilowatt hour sold than do commercial plants.
Further, the economies in investment which result
from an increase in size of purchasing plants are

remarkably obvious. Whereas commercial stations
in the lowest group report an average investment of
30.6 cents per kilowatt hour sold, those in the higher
groups report an investment of only about 7 cents per
kilowatt hour sold, and in the highest group, which is
not typical, as little lighting service is rendered, the
average is only 2 cents per kilowatt hour sold. In the
ratio of total income to investment, municipal plants,
as usual, have the advantage; nor is it apparent that
any particular changes in this relation arise as the size
of plant is increased.

Finally, mention should be made of the apparent
economies which arise in connection with large pur-
chasing stations. Tn this group of commercial plants
we find a constantly decreasing expense per kilowatt
hour sold until the group is reached which purchases
10,000,000 but under 20,000,000 kilowatt hours.”
After this point it is difficult to draw conclusions,
inasmuch as the next two groups have very few plants.
The highest group, purchasing 50,000,000 but under
100,000,000 kilowatt hours,” is not typical, and in
next to the highest group most items of expense are
greater per lxllowatt hour sold than in the group pur-
chasing less than 20,000,000 kilowatt hours. The fact
that this same group seemed to mark a halting point
in the case of steam-generating plants suggests possible
problems which it is not within the function of the
Census Bureau to solve,
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